


Science Education 


WHY NOT TEACH SCIENCE SCIENTIFICALLY? * 


PAutL B. 


Evander Childs High Sc 


This is a scientific age. The proceed- 
ings of scientific associations are now front 
page news. Inventions and discoveries are 
reported and published with the same 
avidity as interviews with foreign dicta- 
tors, or details of scandals and accidents. 
Our means of transportation and commu- 
nication, and hundreds of devices for home 
and business utility, comfort, and health, 
are direct the 
modern march of science. 


or indirect resultants of 


Yet science in its essence does not con- 
It is rather a 


sist of any of these things. 
point-of-view, an attitude, a method. This 


“scientific point-of-view”, this attitude of 
“unbiased judgment”, this method of “in- 
tellectual honesty”, is close to being the 
very cornerstone of democracy, because it 
is through scientific thinking that democ- 
racy can be saved. 

Robert A. Millikan feels “the supreme 
question for all mankind is how it can best 
stimulate the application of the scientific 
method to all departments of human liv- 
ing.” John L. Tildsley, former Assistant 
Superintendent of Schools in New York 
City, in charge of high 
schools, stated in one of his annual reports 


instruction in 
the primary objective for secondary schools 
“to develop in pupils an appreciation for 
the scientific method of thinking, and the 
habit of applying this method to other 
than strictly matter.” Alfred 
Whitehead refers to the scientific attitude 
as the most significant thing that has ever 


scientific 


happened to the human race. 

What do we mean by the “scientific atti- 
tude”? May I approach this by asking a 
few questions? What changes would be 


* Address delivered at Western Pennsylvania 
Education Conference, Associated Science 
Groups, Mellon Institute, Pittsburgh, Pa. 
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MANN 


hool, New York City 


produced in individuals and hence in 


society if the following courses of actions 
were generally adopted? First, 
that all people told the truth. 
had only truthful statements from sales- 


Su] | OSC 


Suppose we 


men, clerks, advertisers, solicitors, travel 
agents, automobile mechanics, not to speak 


dictators, husbands and 


wives ! 


of politicians, 
Second, what would it do for the 
training and development of judgment- 
forming capacity, if everyone insisted upon 
sufficient data before making positive state- 
ments, used more than imagination to get 
the other fellow’s view point, and then 
worked toward a real solution of the prob- 
lem? Third, what sound reactions would 
result, if instead of being swayed by per- 
whims, fears, beliefs and 


St ynal desires, 


superstitions, men proceeded honestly, 
without fear or favor to form their own 
dispassionate conclusions? Fourth, what 
freedom and release, with what impetus to 
creativity would follow, if trust and coop- 
eration took the place of proscription and 
rule by authority? Under such conditions 
would not individuals and nations work 
out projects of living and creating, each 
indi- 


the 


untrammeled, expressing complete 


viduality without interfering with 
rights of others? 

Am I painting a Utopia? I am merely 
expanding Millikan’s statement into my 
own expression of the significance of sci- 
ence in our world. Is not this interpreta- 
tion of the scientific attitude practically 
synonymous with the ideals of democracy ? 
True science can flourish only where insti- 
tutions are democratic. Science 2nd art 
never can be subsidized to the state without 
being imperiled. Both science and democ- 
racy are assailed today as never before. 


Conversely, there are inescapable respon- 
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sibilities, especially for science teachers, in 
so teaching science that democracy will be 
strengthened by the straight thinking of 
those who go out every year from our 
schools and colleges. 

The home and the school are the two 
great constructive agencies in childhood 
and adolescence. It is an accepted fact 
that the average home today does far too 
little for the future citizens of its own fold. 
The kind and value of home training vary 
enormously in different localities, but in 
general, sound preparation for life is 
neither accepted nor fulfilled by the home. 
We must then look to the school. Appar- 
ently, school men have for years, in theory 
at least, considered the classroom as the 
corner stone of training for democracy and 
life. Read their educational objectives in 
any book on education. Whether it is 
Dewey or O’Shea or Douglas or Monroe 
we shall find the same fundamentals differ- 
ently expressed. Perhaps the list given in 
the report of the N.E.A. committee on the 
Reorganization of Science in 1920, largely 
a restatement of Herbert Spencer’s doc- 
trines, is as vital as when first made: 


1. Health 

2. Command of the fundamental processes 
3. Worthy home membership 

4, Citizenship 

5. Worthy use of leisure 

6. Vocation 

7 


. Ethical character 


The Thirty-First Yearbook of the Na- 
tional Society for the Study of Education 
emphasizes the need for the study of 
grouped concepts or “big ideas” rather 
than many scattered percepts, and also that 
training for thinking should begin much 
earlier than at present. 

No current science text expects to suc- 
ceed without including material leading to 
the inculcation of the scientific method. 
Within the year, I have seen pages from 
the manuscript of a laboratory manual 
based almost exclusively on the use of sci- 
entific procedure in laboratory work. Sev- 
eral large publishing houses are stressing 


ScIENCE EDUCATION 


[Vot. 23, No.5 


the development of scientific thinking by 
the use of their texts. Perhaps at last we 
shall give science a real opportunity to 
make good in our 
laboratories. 

It is not so much a question of science 
teachers not wanting to spread the gospel 
of scientific method or scientific attitude, | 
think, as feeling under the thumb of fate. 
There are all sorts of examination hurdles 
to be taken, scholarships lie at the end of 
competitive tests for which intensive prepa- 
ration must be made, and the curricular 
demands of supervisors, and of school or 
college, must be met. This combination of 
lesser demands becomes an insistent drive 
on the teacher to teach factually. Informa- 
tion, or its lack, can so easily be checked 
up. It is something definite and tangible. 

I shall never forget seeing a class of men 
with a cross-eyed and terribly nearsighted 
teacher all sitting cross-legged on the floor 
in one of the open-air courts of the Uni- 
versity of Elhazzar in Cairo. What did it 
matter that the teacher was myopic? They 
were learning the Koran just as it had 
been written a thousand years ago. For 
all they cared, the earth was flat and the 
sun moved around it. 

Informative teaching wherever practised 
is only a modern version of the Moham- 
medan method of learning the Koran, or 
the Chinese program of committing to 
memory long statements of Confucius. 

If I make this a little more concrete, we 
can study the problem together and con- 
sider some suggestions. Let us take Mr. 
Everyman, a teacher of science, who has 
been presenting a lesson on air to a general 
science class. Should he be satisfied with 
the presentation of the subject, chiefly by 
himself as demonstrator, the experiment to 
be written up in notebooks at home by 
the pupils? Is this experimental approach 
calculated to develop an appreciation of the 
scientific method? To a degree “yes”. 
The work is empiric and experiential for 
the young observers. Yet in order to 
develop the possibilities for scientific atti- 
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tudes let me suggest a procedure which I 
believe is more constructive. 


(1) In technique and methodology introduce 
only as‘ many directions as may be essential. 
Try the plan of letting the experimental pro- 
cedure develop as a result of democratic con- 
sideration of the problem and its possible solu- 
tions by the members of the class, instead of 
having all the directions come from the teacher. 
The extra time spent may have to be compensated 
for by the omission of a few experiments later, 
but it will begin to bear early fruit in the grow- 
ing capacity of the class to meet problems and 
solve them. One of our greatest difficulties is 
the prearranged character of a science lesson, 
instead of a lesson which grows and develops. 
In recitations, questions involving “why” and 
“how” should predominate over “what” and 
“when”. 

(2) Have pupil assistants or even pupil demon- 
strators, wherever possible, rotating equably this 
opportunity for first-hand manipulation of appa- 
ratus. Do not direct everything the pupil does 
or he loses the sense of personal achievement. 

(3) Make sure that pupils are never told, in 
advance, reactions or conclusions, either orally, 
on the blackboard, or by means of mimeographed 
sheets, nor even by an assigned lesson in the 
textbook. The experiment much of its 
dramatic appeal and its relation to research and 
the scientific mind, if it is used as an aftermath 
to the textual assignment where it becomes only 
a sort of post mortem illustration. Instead, so 
far as possible, let the lesson assignment follow 
the demonstration and classroom discussion as 
an outgrowth of the class activity. It will pro- 
duce more scientific results if the teacher does 
not promptly accept the first correct answer and 
then move on to the next step without finding 
out to what extent the other pupils have reached 
the same correct conclusion. 

(4) A good science teacher will never be 
guilty of dictating work nor of having pupils 
copy paragraphs from the text or drawings. 

(5) To broaden the mental horizons of the 
young scientists in the class, the teacher may 
assign topics for further readings, for reports, 
a class discussion or socialized recitation, or cur- 
rent events in science. Knowledge which includes 
a familiarity with the scientific methodology of 
other experimenters builds scientific interest and 
makes for mental growth. 

(6) Even drawings have a moral value. 
Many pupils at the start think that telling the 
truth is entirely an oral performance. They 
should be taught to tell the truth with the pencil. 
Slovenly work, careless outlines, and inattention 
to detail should disappear, not because of the 
disfavor of the teacher but through the changed 
attitude of the pupil toward truth-telling. 

(7) In developing tests to cover experiments, 
limit recall ability to fundamentals, but add 
questions within the ability of the pupils, involv- 


loses 
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ing deductive application. If memory and in- 
formation alone are called for, the mind becomes 
lazy and indifferent to real thinking. 

(8) If the teacher is expert in developing the 
scientific attitude, it will not be a teacher-domi- 
nated class. The teacher will direct and guide 
the general procedure but will not be the head 
of all the activity. Class and teacher will be 
marching together toward a goal. 

(9) The  scientifically-minded teacher will 
make sure that economic generalizations and 
applications for personal living are obtained 
from each lesson, always from the pupils 
wherever possible. 

(10) There are bound to be valuable projects 
and experiments allied to the classroom pro- 
cedure for which no time can be taken in class. 
Here is a grand chance to enlist the assistance 
of members of one of the science clubs if there 
are such in the school. Representatives, after 
doing pupil-research work, can make reports in 


class, some times with demonstrations. (This is 
not theoretical procedure. Junior Science Clubs 
have become prominent in New York City 


schools, especially through the work of the 
American Institute of New York. For ten years, 
the American Institute has been an inspiring in- 
strumentality in this city and vicinity in stimulat- 
ing the formation and work of science clubs, 
workshop courses, zone meetings, an annual 
Science Congress, the amazing Junior Science 
Fair, and during the past year, a monthly maga- 
zine by and for pupils, The Amateur Scientist.) 

(11) A scientifically-minded teacher will ex- 
press friendly insistence. The word “friendly” 
excludes egotism, super-authority and autocracy. 
The word “insistence” insures against being 
“soft” and permitting pupils to get away with 
things, cut corners, and degenerate into a state 
of inactivity. 

Nicholas Murray Butler, President of 
Columbia University in his report for 1927 
Says: 

“The scientific method is everywhere extolled 
and within certain limits is rigorously applied. 
Yet the public mind, reinforced each year by a 
veritable army of youth which is marched through 
scientific laboratories and lecture rooms, museums 
and observatories, is as untouched by scientific 
methods as if no such thing existed.” 

Most of us feel that President Butler 
assumes a great deal in stating that the 
“scientific method is rigorously applied” 
anywhere. It is still a new or novel point- 
of-view. Too many of us have been too 
factually-minded from our own training 
and from habits of teaching under the long 
shadows of approaching examinations to 
have much faith in any method other than 
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textual questions and textual answers. The 
work of the daring few who set out to. have 
pupils gain power to think has been neu- 
tralized by unscientific methods in other 
classes, and by contacts outside of the 
school. Weare all of us immersed ina sea of 
unscientific actions and reactions. A single 
trip in a trolley or subway car will yield 
example after example of half-truths, lurid 
exaggerations, mis-statements, and alarm 
notes. Almost every radio program, no 
“siamesed”’ 
to wheedling expostulations based for the 
most part on nothing but vocabulary and a 


selected 


matter of how high a grade, is 


voice. Many advertisements in 
newspapers and magazines could not stand 
investigation. Politics is admittedly honey- 
combed with all sorts of graft, with a slimy 
trail through city after city up to the 
government itself. 


madness of all. 


And war is the greatest 


Yet untoward environment for adoles- 
cents need weaken. If 
“straight thinking” can ever be developed 
in school children, science is the subject, 
par excellence, for the purpose. Let the 
scientific method have a fair and broad- 
gauge trial. ““To cause the scientific method 
to become a part of the bone and sinew of 
the boys and girls who throng our high 
schools so as to influence their manifold 
activities throughout their lives would be 
to create within a few generations a new 
moral and intellectual world.” 


not cause us to 


Henry Suzzalo, when President of the 
University of Washington said: 


“The classroom dedicated to science should 
carry two standards side by side—freedom to 
think and no freedom to think slovenly or 
dishonestly. This is real intellectual liberty— 
freedom to think under logical law, much like 
political liberty, freedom to do as you please so 
long as law is obeyed.... In this way the 
stock of new and old truth, which is the final 
basis of human agreement in any cooperation 
whether it be a democracy or a business, will be 
guaranteed.” 


The 


question boils down to what we science 


Just what are our basic aims? 


teachers fundamentally want to accomplish. 
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The acquisition of a working knowledge of 
the fundamentals is a goal worthy of our 
best efforts. But if it stops there we are 
in the group of science teachers who put 
all the emphasis on information. Are there 
There 
may seem to be, but considered from a long 
range standpoint, there are likely to be few 
or none. 


citizenship values in mere facts? 


A point-of-view might possibly 
be established but it is rarely sincere or 
valuable unless forged in the furnace of 
genuine thinking Memory 
plays small part in science as a way of life. 

Real education means something differ- 
ent from the stock in trade of the classroom 
dealing only in information. Are the mere 
facts of mathematics or history, however 


and living. 


well rehearsed, capable of changing the 
lives of a certain number of the older mem- 
bers of our school population who, it is well 
known, will constitute the majority of the 
criminals during the period of the first five 
years after they leave school? Any prophy- 
lactic means that will save these youths 
must be tied up with an understanding of 
cause and effect, a willingness to partici- 
pate in the experiment of democracy and 
a constructive conviction about the organ- 
ization of society, namely that the health 
of the whole depends upon the wholeness 
of the parts. I am not saying that there 
are any human means at hand that will 
save adolescents bent on mischief or worse. 
But if anything can do it, the inculcation 
of sound attitudes is our white hope. 

In a school of 1,000 pupils, forty-five, 
according to present statistics, will, at some 
time in life, be sent to an institution for 
mental disease. Is there any teacher here 
who thinks that a mere knowledge of 
human anatomy and particularly of the 
nervous accurate, will 
unfortunates? The 
schools must face their responsibilities for 
developing poised and happy lives, with 
the right attitudes towards themselves and 
others. This 
complexes and erroneous slants at life are 
small and uncrystallized. 


system, however 


save any of these 


can be done easiest when 
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Alexis Carel in his recent book: Man, 


the Unknown, says: 


“The education dispensed by schools and uni- 
versities consists chiefly in a training of the 
memory and of the muscles, in certain social 
manners, in a worship of athletics. Are such 
disciplines really suitable for modern men who 
need, above all other things, mental equilibrium, 
nervous stability, sound judgment, audacity, 
moral courage, and endurance?” 


If you believe in the constructive prod- 
ucts possible from science teaching, there 
are several things you can do. 


1. Appraise yourself, checking for scientific 
methodology and possible unscientific prac- 
tices. 

2. Resist unscientific procedure in your en- 
vironment, quietly and diplomatically but 
firmly. 

. Get committees appointed to overhaul syl- 
labi, rebuilding these to develop “scientific 
thinking”’. 

4. Discuss this subject of teaching for scientific 
attitudes informally with others, also in 
formal department or staff meetings. In this 
connection may I refer briefly to what the 
Scientific Council of New York City did 
under my chairmanship, last year. 


& 


In 1928 Jesse Whitsit, then Head of the 
Chemistry Department of DeWitt Clinton 
High School in New York City, and 
Chairman of the Science Council, published 
in the Bulletin of High Points an article 
that I still regard as the best presentation 
of methodology and techniques for teach- 
ing scientific thinking. 

In 1932, there appeared the Thirty-First 
Yearbook of the National Society for the 
Study of Education enunciating broad gen- 
eralizations of scientific ideas for science 
teachers. The development of attitudes 
was presented as an important by-product 
of science instruction. 

This last May, the Science Council of 
the City of New York prepared and sent 
out to every science teacher in the high 
schools of the city, a long bulletin giving 
case situations in science teaching, both 
true and hypothetical. 
grouped under the 
and searching questions, without answers, 
added in the hope that the material would 


These cases were 


respective sciences 
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be discussed by teachers both individually 
and in department meetings. 

This bulletin was followed by the re- 
issuance of “Science and Intellectual Integ- 
rity”, the article by Mr. Whitsit to which 
I have just referred. Other bulletins ex- 
emplifying the teaching of attitudes and 
the inculcation of the scientific point of 
view are being planned by the Science 
Council. 

This depression has literally forced edu- 
cators to modify curricula and methods to 
meet the needs of the times. 
izing that we must give training in thinking 


We are real- 


that makes for practice in solving problems 
and produces real mental growth. We 
must develop attitudes on the part of our 
pupils, through scientific procedure that 
will catch their interest, give them logical 
bases for action and help them to play the 
man when the time comes. 

I shall close with a striking quotation 
from John Dewey, 


“One of the only two articles that remain in 
my creed of life is that the future of our civiliza- 
tion depends upon the widening spread and deep- 
ening hold of the scientific habit of mind; and 
that the problem of problems in our education is 
therefore to discover how to mature and make 
effective this scientific habit. Mankind so far 
has been ruled by things and by words, not by 
thought, for till the last few moments of history, 
humanity has not been in possession of the condi- 
tions of secure and effective thinking. 

Scientific method is not just a method which 
it has been found profitable to pursue in this or 
that abstruse subject for purely technical reasons. 
It represents the only method of thinking that 
has proved fruitful in any subject—that is what 
we mean when we call it scientific. It is not a 
peculiar development of thinking for highly 
specialized ends; it is thinking, so far as thought 
has become conscious of its proper ends and of 
the equipment indispensable for success in their 
pursuit. 

If ever we are to be governed by intelligence, 
not by things and by words, science must have 
something to say about what we do, and not 
merely about how we may do it most easily and 
economically. And if this consummation is 
achieved, the transformation must occur through 
education, by bringing home to men’s habitual 
inclination and attitude the significance of genuine 
knowledge and the full import of the conditions 
requisite for its attainment.” 








VISUAL AIDS FOR GENERAL SCIENCE CLASSES 


WINIFRED PERRY 


Roosevelt Junior High School, San Diego, California 


A great wealth of visual aids is available 
for the use of teachers of general science. 
Some of these instructional materials may 
be used by teachers in any locality, whether 
in the most poorly equipped school, or in 
the large city system where much thought 
and money are expended upon these mate- 
rials which tend to make the experiences 
of the classroom more concrete. 

A rather broad definition of visual aids 
is given in a recent text, Visualizing the 
Curriculum." The authors define a visual 
aid as “any picture, model, object, or 
device which provides concrete visual ex- 
perience to the learner for the purpose of 
(1) introducing, building up, enriching, or 
clarifying abstract concepts, (2) develop- 
ing desirable attitudes, and (3) stimulating 
further activity on the part of the learner.” 

The various kinds of visual aids may be 
classified under six main headings: (1) the 
school journey, (2) museum material, 
(3) graphic materials, (4) demonstrations 
and dramatizations, (5) still figures, (6) 
motion pictures. This classification which 
begins with the simplest, and often the 
most easily available of the visual aids, the 
school journey, concludes with the most 
complex of all the forms of visual instruc- 
tion, the motion picture. 


THE SCHOOL JOURNEY 


The excursion, field trip, or school jour- 
ney should be a definite part of all science 
teaching. As with laboratory work, excur- 
sions need to be closely coordinated with 
the activities of the classroom, and are 
effective only when they serve to answer 
questions which cannot be answered else- 
where. They are sometimes most useful 
when they are used to introduce a unit of 


1 Hoban, Charles F., Hoban, Charles F., Jr., 
Zisman, Samuel B. Visualizing the Curriculum. 
New York: The Cordon Co., 1937. p. 9. 
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subject matter, and again they provide a 
valuable summary to a completed unit of 
work, 

The teacher in a rural school or in a 
small community will find many worth- 
while objectives for an excursion within a 
short distance of the school. Land forma- 
tions, rocks and minerals, spring wild 
flowers, common weeds, native trees and 
shrubs, the homes of birds are some of the 
subjects that may be easily enriched 
through the school journey, especially in 
the rural schools. 

Pupils in larger towns and cities benefit 
from trips to the local weather bureau, to 
a modern dairy, to an ice plant, to a gas 
plant, to the laboratory of the public health 
department, to parks, zoos, and botanical 
gardens. 

The school journey has become a defi- 
nite part of the teaching procedure in many 
European schools. These excursions may 
consist of a brief trip to some nearby point 
of interest, or of a journey that requires 
several days. Some courageous teachers 
and administrators in the United States 
have successfully conducted trips of several 
days duration in order that their pupils 
might experience the thrill of the Carlsbad 
Caverns, or some other natural or man- 
made scientific wonder. 

Whether the school journey lasts for an 
hour or a day, it will not be successful 
unless it is preceded by adequate planning 
on the part of teacher and pupils, and is 
evaluated by some form of follow-up work 
such as reports and class discussions. 
Valuable suggestions for a variety of ex- 
cursions is found in a publication of the 
Department of Public Instruction, Harris- 
burg, Penna.” 


2 Educational Monographs. Vol. I, No. 6, 
Visual Education and The School Journal. De- 
partment of Public Instruction, Harrisburg, Pa., 
1930. p. 18. 
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MUSEUM. MATERIALS 


A school is indeed fortunate that has a 
small room available, either connected 
with or near the science department, which 
can be used as a school museum. The 
collecting instinct is especially strong dur- 
ing the junior-high-school years, and all 
experienced teachers know that a variety 
of museum material is brought into the 
classroom by the boys and girls. Many a 
life-long hobby has been developed because 
of interests which were aroused while a 
boy or girl was in a science class. A 
museum of some sort, simple though it 
may be, should be provided to house these 
pupil-made collections. 

The science museum, whether housed in 
a room of its own or scattered about the 
science room in cases and on shelves, will 
grow like mushrooms after a spring rain. 
The Nature Museum in the Yosemite 
National Park, which was begun in a small 
way, a few years ago, now boasts a build- 
ing of its own and has exhibits from the 
Sierra Nevada Mountains which are of 
inestimable value. There, any day in sum- 
mer one may see groups of Boy Scouts 
making use of the exhibit material. This 
museum’s greatest value, however, is de- 
rived from the fact that the museum idea 
has spread from it throughout our National 
Parks. Similarly, the individual school 
may foster ideas and interests in its pupils 
which will be far reaching and enduring. 

Commercial exhibits may be purchased 
as a part of the teaching museum, but speci- 
mens of local interest should predominate. 
In a mountainous region, specimens of 
rocks and minerals are naturally collected. 
Children who live along the seacoast will 
collect shells and seaweeds. Children of 
the East and Middle West are often made 
familiar with the trees, native stones, and 
wild flowers of their localities through 
well-prepared and attractively displayed 
exhibits. Local city museums will some- 
times donate their surplus of specimens to 
school museums. 
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If the Science Club can be led to assume 
responsibility for the museum collections, 
the teacher’s burden is made lighter. One 
science club in Ohio exchanged specimens 
with a club in California. The California 
club contributed fossils, seashells, a trap- 
door spider’s nest, and certain 
plants; the Ohio club supplied 
plants and insects of the region. 

In some instances classes or 
clubs have collected material 
illustrative of the different manufacturing 
concerns of the region. In the East, the 
silk, woolen, and cotton mills offer some 
splendid exhibit material. 
concerns usually elicit courteous replies, 
especially when the letters are written on 
stationary bearing the school letterhead. 

The school museum need not be arranged 
and the specimens scientifically named as 
in the large city museums. However, some 
plan must be adhered to, or the result will 
be a chaotic mass of specimens having no 
particular value. Great interest 
aroused by having a supply of printed 


exotic 
native 


science 
which is 


Letters to these 


will be 


acquisition cards on which may be written 
the donor’s name, date, locality where the 
specimen was found, common name, and 
scientific name. 
museum is to interest and familiarize boys 
and girls with the scientific aspects of their 
own environment. 


The purpose of the school 


Every locality has some 
outstanding feature of scientific interest. 
This factor should be capitalized by the 
alert science teacher. 

Rare plant and insect specimens should 
be protected from air and common insect 
pests. This is frequently done by placing 
them in a Riker mount. Pupils can learn 
to make their own Riker mounts by fitting 
a piece of glass or cellophane into the lid 
of a box. When the box is filled with cot- 
ton and a few crystals of some insecticide 
such as naphthalein are added, a moth, 
butterfly, or interesting plant specimen is 
well protected from the air and insect pests. 
If cellophane is used, it must be left free 
at the edges so as not to wrinkle and pull 
loose. Insect collections may be safely 
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stored in cigar boxes lined with corrugated 
cardboard. In this way the specimens will 
be protected against the common insect 
pests, and no insecticide will be necessary. 
A supply of specimen jars and bottles is 
necessary in order that such specimens as 
snakes, fish, fleshy fungi, and other mate- 
rial of like nature may be preserved, either 
in formalin or alcohol. 

Trays with small compartments form an 
excellent means of caring for rock, mineral, 
and fossil collections. They can be easily 
made by boys who are handy with tools. 
The pupils themselves will devise many 
ways of preserving and displaying exhibit 
material. In some schools museum cases 
are placed in wide corridors near the sci- 
ence classrooms. These cases are not wide ; 
but with adequate shelving, they provide a 
means of displaying museum material to 
all who pass that way. 

The uses of exhibit material are various. 
When introducing a new subject, a speci- 
men will arouse interest as pictures can 
never do. Perhaps we may supplement 
Agassiz’s famous command, “Study nature, 
not books” by “Use museum material, not 
pictures alone”. Aside from kindling inter- 
est, such material will help to clear up 
misunderstood ideas as nothing else can 
do. Then for the purposes of review, speci- 
mens and exhibits have a real use. The 
identification test is a common exercise. 
Bird skins, minerals, mounted plants and 
leaves, and parts of dissectible models may 
be numbered and the class asked to name 
them. 
hibit materials are relatively inexpensive. 
Every school should add new and worth- 
while subjects each year. 

Birds and small rodents are so elusive 
that it is difficult to observe them in the 
field. Their rapid movements quickly carry 
them away from us. If it is deemed advis- 
able, much valuable material may be had 
by preserving the skins of birds and small 
animals. Many boys are quite skillful in 
preparing such material, and teachers will 
find helpful suggestions in two Guide Leaf- 


Because of their permanence, ex- 
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lets published by the American Museum of 
Natural History.* These study skins be- 
come important additions to the teaching 
museum. 


GRAPHIC MATERIALS 

In certain phases of science teaching, 
maps, globes, models, charts, cartoons and 
graphs are indispensable to a proper un- 
folding of the story of modern science. 
Although not always in daily use, when 
they are wanted the need is usually urgent 
and immediate. They are as necessary in 
the well-equipped laboratory or classroom 
as dictionaries and other reference material, 
and should be as freely and generously 
provided. 

When children reach the junior and 
senior high schools they are expected to 
know the various political divisions of 
Europe and Asia, as well as the localities 
of the various states within our own United 
States. But expectations and realizations 
do not always agree, and it is advisable to 
have large maps of the United States, 
Europe, and Asia mounted on rollers and 
hung at a convenient level in General Sci- 
ence classrooms. Furthermore, many ques- 
tions demand a knowledge of detail that 
cannot reasonably be assumed. 

In the most elementary work in meteor- 
ology, the map must be used if boys and 
girls are to acquire clear ideas of isobars, 
isotherms, and the other symbols used in 
the making of the daily weather map of 
the sort which is published for most parts 
of the world. For this purpose a large 
blackboard outline of at least the 
United States is valuable. On it the 
teacher may copy from day to day the 
highs and lows which are shown on the 
daily weather map, and trace their move- 
ment eastward. 


map 


The outline map of note- 


3 Anthony, H. E. The Capture and Preserva- 
tion of Small Mammals for Study. Guide Leaflet 
No. 61, New York: American Museum of 
Natural Hisory, 1925. 

Chapin, James P. The Preparation of Birds 
for Study. Guide Leaflet No. 58, New York: 
American Museum of Natural History, 1929. 
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book size of the United States, as well as 
of the individual states, is likewise valu- 
able. Weather maps may be constructed, 
using data that is supplied by the teacher. 

Outline maps, both of blackboard and 
notebook size, are useful in many botanical 
and zoological studies, especially in those 
relating to the ecological distribution of 
plants and animals. They are also useful in 
problems relating to forestry, the location 
of state and national parks, and to similar 
questions pertaining to conservation. 

The graphic relief map mounted on 
rollers is a valuable addition to the General 
Science equipment. 
brought out very distinctly, giving almost 


The relief features are 


the same effect as the heavier, actual relief 
map done in plaster of Paris. 

The globe, which after all is a three- 
dimension map of the world, is a necessary 
piece of equipment in a science classroom 
in the junior high school. Hanging con- 
tinually before the pupils, it gives clear 
conceptions of the earth: its shape, rota- 
tion, inclination, and the distribution of 
land and water areas. 
ticularly helpful when it is a part of an 
instrument called a planetarium. This ap- 
paratus gives clear conceptions of the 
earth’s rotation and revolution, the relation 
of the earth to the other planets in the solar 
system, and the causes of eclipses and 
tides. 

A wealth of material is found among the 
models offered by several biological sup- 
ply companies. 
expensive, but if a program of enriching 
the science equipment each year similar to 


The globe is par- 


These models are rather 


the annual enrichment plan for the library 
is followed, a school will acquire a good 
collection of these a few 
When not in use, these models can 
very properly be placed in the school 


visual aids in 


years. 
museum. Lessons on digestion and respi- 
ration take on a new interest and become 
dissectible 
The 


story of photosynthesis is easily under- 


fascinating subjects when a 


model of a human torso is available. 


stood if a model of a leaf showing stomata 
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and a 


and surrounding cell 


second model of a root with its root-hairs 


structures, 
can be shown. Dissectible models of the 
ear and the eye, simple models of amoeba 
and paramecium, of cell division, and of 
other subjects that tend to be abstruse, are 
valuable aims in helping to make subject 
matter concrete. 

Any science teacher who wants charts to 
illustrate her work can have an adequate 
supply of them. Lack of funds, an unsym- 
pathetic principal or superintendent will 
not deter, for charts can be made by 
teachers and pupils. 

Science teaching often fails because it is 
not sufficiently concrete. Laws and prin- 
cipals are necessarily abstract, and the 
adolescent boy and girl cannot cope with 
without the benefit of 


Charts, as a means of rendering generali- 


them visual aids. 
zations concrete, have at least three well- 
defined uses. First, they may supplement, 
even take the place of the text for a time, 
and in this way be a direct means of giving 
new information. Second, they are valu- 
able helps in staging review lessons. Third, 
their construction frequently provides an 
excellent type of pupil activity. 

Charts showing the various kinds of 
foods may be made from pictures cut from 
the advertisements in various magazines. 
Pupils must be cautioned against cutting 
pictures from books and magazines which 
should be preserved, or which belong to 
libraries, either public, school, or private. 
A suitable heading is as necessary for a 
chart or poster as a title is for a composi- 
tion or an essay. “Proteins,” “Vitamin 
A,” and “A Well-Balanced Dinner” are 
suggestive. 

Charts showing the different kinds of 
simple machines may also be made from 
the illustrations cut from magazines. 

Charts that can be used semester after 
semester may be made to illustrate almost 
any law or principle, whether it is physical 
or biological. Diagrams and illustrations 
appearing in books and magazines may be 


made into permanent charts with India ink 
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or Vellum de Lux, a chart-making cloth.* 

The blackboard has great possibilities as 
a medium for chart making. It is perhaps 
more serviceable in science teaching than 
in any other subject in the curriculum. 
There are many occasions when a diagram 
must be placed on the board, for example, 
in order to make clear the set-up of an 
experiment. 

The author does not advocate so-called 
artistic drawings for science work, but all 
drawings should be large, clear, and well 
lettered.’ Many excellent science teachers 
do not draw well. A few precautions, 
however, will make it possible for them to 
use drawings advantageously. In the first 
place, no drawing or diagram should be 
placed on a blackboard that has not either 
been freshly washed or wiped down with 
an oiled cloth, depending upon the method 
in vogue in the particular school. Soft 
crayon should be used. In some instances 
colored chalk is very effective. Above all, 
the drawing should be sufficiently large so 
that it may be clearly and easily seen from 
all parts of the room. Some teachers find 
the use of stenciled outlines very helpful, 
especially in the teaching of physiology and 
hygiene. They may be placed on the board 
by pupils, thus saving the teacher’s time. 
There is frequently some gifted pupil in 
the class who will gladly make freehand 
diagrams. Large, clear, well-labeled dia- 
grams should be the aim, and not indefi- 
nite, shaded work. 

Every school should have some of the 
many types of commercial charts which are 
available for the different 
chart of the atoms is not misplaced in a 


sciences. A 
General Science room. Although valence 
and the electron theory will not be taught 
in the earlier courses, this chart has great 
interest for these younger pupils. Many 


4“Making Biology Charts”. 
Leaflet No. 26. Chicago: 
Supply House. Free. 

5 “How To Make Laboratory Drawings”. 
tox Leaflet No. 22. 
Supply House. 


Turtox Service 
General Biological 


Tur- 
Chicago: General Biological 
Free. 
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boys, and not a few girls, nowadays have 
or have had chemistry sets. They come 
into the junior-high-school science classes 
with some knowledge of the properties of 
the elements and a keen desire to know 
more. An atomic chart will mean much to 
them, and it will be referred to many times 
by pupils and teacher. A chart of the 
Metric System, showing its divisions and 
the English equivalents should be in every 
General Science room, as a knowledge of 
the Metric System is fundamental. The 
entire world, with the exception of the 
United States and Great Britain, uses the 
meter, gram, and liter, and all scientific 
work, even in these countries makes use of 
Metric units. Our pupils should become 
well acquainted with this system of weights 
and measures. 

When teaching subjects relative to health 
and hygiene, charts are a necessity. The 
Winlow Health Charts, published by the 
Denoyer Geppert Company, cover this en- 
tire field in an admirable way. There are 
sixteen charts in this set which include 
studies in anatomy and physiology, and 
one chart each on the subjects of germ dis- 
eases, municipal sanitation, insect enemies, 
the health department, and living sub- 
stances of the body. 

Many charts covering the fields of be- 
ginning and advanced botany are available 
from different Biological Supply Houses, 
as are those in the field of zoology, with 
special material on birds and insects. 

The American Medical Association fur- 
nishes a set of charts printed on heavy 
white paper. Most of them deal with the 
patent medicine evil. 
one chart each on vitamins, calcium in 
foods, iron in foods, and the caloric con- 
tent of foods. 

The International Harvester Company 
has fourteen large sets of charts which are 
loaned free to schools through the Agri- 
cultural Extension Departments of the 
various state colleges. These are of inter- 
est mainly in agricultural classes in the 
Midwest and South, but some of them are 


There is, however, 
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suitable for use in other sections of the 
United States. 

Cartoons likewise have considerable 
value. During the last few years many 
excellent cartoons on conservation, insect 
control, and allied subjects, have appeared 
in newspapers and magazines. Lessons are 
frequently “put over” in this way which 
would not “get across” otherwise. 

The graph has been so widely used dur- 
ing recent years that everyone who reads 
newspapers and magazines is familiar with 
it in some of its different forms. Whether 
it be the bar, circle, curve, or pictorial 
graph, its purpose is to show comparisons. 

The graph is frequently used in science 
work to show the results of an experiment. 
In studies dealing with health and hygiene, 
the simple bar graph is a very effective 
method of showing the composition and 
caloric values of foods, or the amounts of 
alcohol in common patent medicines. If a 
class has been keeping weather records, the 
circle graph showing the number of sun- 
shiny or rainy days in the month may be 
employed. If the solar system is being 
studied, a pictorial graph may be used to 
compare the sizes of the different planets. 


DEMONSTRATIONS AND DRAMATIZATIONS 


A demonstration of some scientific prin- 
ciple may become one of the finest of the 
several types of visual aids which are used 
in science instruction. The apparatus 
which is used gives the spatial dimensions 
of length, width, and depth as charts or 
diagrams cannot do. ; 

If a demonstration is to serve its pur- 
pose as a tool of visual instruction, the 
teacher must provide the materials and 
apparatus which will be needed before the 
class enters the room. The effectiveness of 
demonstrations or teacher-performed ex- 
periments is too often lessened by the fact 
that the demonstration is interrupted by 
the teacher leaving the room in order to 
search for some needed piece of apparatus. 

Dramatizations of scientific principles 
and historical events are a neglected form 
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of visual instruction in many schools. The 
success of such motion pictures as “Louis 
Pasteur” and “Yellow Jack” furnish good 
evidence that stories of scientific achieve- 
ment provide acceptable themes for enter- 
tainment. Short plays based on such per- 
sonages as Edward Jenner, or Sir Isaac 
Newton, or on such events as “A Trip 
Through The Sky,” or “The Evolution of 
Man’s Communication” have been success- 
fully written and staged by junior-high- 
school pupils. Whether produced for the 
class, science club, or school assembly 
those who take part and those who ob- 
serve profit much from such efforts at 
dramatization. 

The United States Department of In- 
terior through the Office of Education has 
recently prepared the manuscripts for a 
number of plays which are sent free to 
teachers who ask for them. No. 1 of the 
Have You Heard Series, “The Work of 
Rivers,” No. 7 of American Yesterdays, 
“The Johnstown Flood,” and No. 3 of The 
Safety Musketeers, “He Didn’t Come Up,” 
are suitable for presentation by pupils of 
the secondary schools. 


STILL PICTURES 

Still pictures are of several forms; flat 
pictures, stereographs, and projected pic- 
tures, such as the slide, still film, and film 
strip or pictural. 

Some people are said to see sermons in 
The science teacher who has be- 
come visual-minded will find illustrative 
material in almost every magazine that he 
picks up. Many people overlook the values 
of the unprojected picture as found in 
magazines and reference books because of 


stones. 


their enthusiasm over the projected pic- 
ture. Publishers of all types of textbooks 
are becoming increasingly lavish in their 
use of beautifully colored pictures which 
would 
years ago. 

Like charts, flat pictures are available to 
all teachers whether they work in city or 


have been undreamed of a few 


country schools, and whether or not a 
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visual education center is nearby to serve 
them. These pictures may be mounted on 
stiff cardboard. The author has found that 
bogus paper makes a very satisfactory 
mounting medium. This paper wears well, 
and does not take up as much room in the 
Most pic- 


tures can be cut so as to be mounted on 


files as the heavier cardboard. 
letter size paper (814” x11”), which can 
be filed in a manilla folder of the usual 
size. 

The National Geographic Magazine and 
The Nature Magazine have long been 
sources of excellent pictures. The newer 
picture magazines, Life and Look, fre- 
quently contain pictures of scientific in- 
terest and importance. It is desirable 
that a school have two copies of the two 
magazines, The National Geographic and 
Nature Magazine. One copy may be filed 
for reference and the other cut up as needs 
dictate. In general, pictures in strong 
black and white are preferable, but with 
the new autochrome process, many of the 
colored ones are reliable and superior to 
those in black and white. 

Again attention is called to the material 
available in the advertising sections of such 
magazines as The Saturday Evening Post 
and The Home Journal. The 
articles sponsored by Parke-Davis and 
The 
Insurance Company are of particular value 
The book- 
lets given out by the different travel bu- 
reaus, steamship lines, and various com- 


Ladies 


Company, and Metropolitan Life 


in the field of health education. 


mercial concerns are well illustrated and 
often contain excellent material. 

The kodak record of children’s interests 
should not be forgotten. The pictures are 
usually small in size but provide material 
of a very personal nature. 

When 


used to introduce a new subject, it often 


The flat picture has many uses. 


serves as a means of stimulating interest 
and provoking questions by pupils. It may 


also serve to explain and clarify the por- 
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tion of the text with which it is used. 
Arranged on bulletin boards and synchron- 
ized with the daily work, flat pictures have 
a far-reaching effect. 

The stereograph is among the older of 
the visual aids. Its chief value is in pro- 
viding a third dimension, thus more nearly 
approximating reality than is possible with 
older types of pictures. Through their use 
a more accurate, vivid, and lasting impres- 
sion is gained. Dorris says: “Of all the 
static pictures available for school use, the 
stereograph is unquestionably the most 
valuable as a means of conveying vivid ex- 
periences and accurate mental concepts to 
the minds of young children.” ® 

Some teachers have found that the 
stereograph does not have as great appeal 
for pupils of junior and senior-high-school 
age as for younger pupils. 
views 


Some excellent 
physical geography, 
astronomy, and nature study are available, 


relating to 


however. 

The use of stereographs does not per- 
mit much class or group activity. They 
should be treated as reference material and 
used during a study period for the purpose 
of building a background of accurate con- 
cepts. Pupils should have their attention 
called to the explanation, if there is such, 
on the back of each view. If a set of 
stereographs is arranged in sequence, they 
should ordinarily be studied in numerical 
order. 


PROJECTED PICTURES 


Unless the teacher thoroughly familiar- 
izes himself with the content and nature of 
visual material before attempting to show 
it to his classes, he will not be satisfied 
with the results. This is especially true of 
projected pictures. Whether slides, still- 
film, or film-strip are used, a well-taught 
and well-carried-out lesson requires a pre- 


view by the teacher. The slide, still film, 


6 Dorris, Anna M. 
Public Schools. 
1928. p. 135. 


Visual Instruction in the 
Boston: Ginn and Company, 
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and film strip greatly expedite the learn- 
ing process, but they fall short of their 
purpose unless they are previously pre- 
viewed and definitely woven into the warp 
and woof of the lesson plans. Visual edu- 
cation is not a method. Like the labora- 
tory method, it is a means of giving experi- 
ence, which forms a basis for clear ideas 
and concepts. One, of course, provides 
direct, the other, vicarious experience. 


SLIDES 


When projected on a suitable screen, 
slides give a clear picture in which the 
details are brought out distinctly. Excel- 
lent slides illustrating all of the sciences 
had companies. 
Teachers and pupils frequently make lan- 
tern slides that are valuable teaching aids.” 

Teachers familiar with the 
outfit furnished by the Keystone View Co., 
Meadville, Pennsylvania. Blank slides of 
ground glass, colored pencils, cellophane 
sheets, especially prepared glass slides, and 
bottles of various shades of transparent ink 
are included. 
which diagrams and pictures are drawn or 
copied may be cleaned and used repeatedly. 
Transparent inks or water colors may be 
used for coloring slides. 
be washed off and the slides used again. 
In each case a clear picture results when 
the slide is projected. 
enjoy making these slides, and if wisely 
directed by the teacher, each pupil may 
contribute one or more slides during a 
semester. 


may be from several 


should be 


The ground glass slides on 


These, too, may 


3oys and girls 


Pupils sometimes achieve good results 
by copying pictures on white tracing paper 
or on cellophane. By using binding tape 
or passe partout, the copy may be bound 
between two pieces of clear glass, which 
can then be used as a slide. 

Kodak negatives can be made into slides 
at a very reasonable cost. It is usually 
best to have this work done by a reliable 

7™“Lantern Slides Any Teacher Can Make”, 


Turtox Leaflet No. 45. Chicago: General Bio- 
logical Supply House. Free. 
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photographer. 
due to the kodak records of vacations speni 
among the coast redwoods of California, or 
in the various National and State Parks. 


Many fine sets of slides are 


Slides may be used for class discussion. 
Unlike the stereograph, they are suited to 
group activity. They have an advantage 
over film strip and still film in that they 
may be shown in any desired order, and all 
slides in a set need not be shown unless 
they are needed. Thev are also valuable 
in opening new vistas and in arousing in- 
terest in a new unit or subject. Slides 
also provide excellent material for review. 

Slides should be selected which are ap- 
propriate for the time at which they are 
shown. They should be chosen to supple- 
ment apparatus and experiments, and be 
closely integrated with the succeeding, if 
not the previous, day’s work. Caution must 
be used in order to avoid showing too 
many pictures at one time. The teacher 
may be tempted to show as many pictures 
as he can put through the projection ma- 
chine during one class period. He may 
have the use of them for only a few days, 
or he may be anxious to keep his expected 
place in the course of study. There are 
many reasons for too great haste, but speed 
may defeat the purpose of the slides, and 
the time spent on them may be largely 
wasted. In the introduction to Viswaliz- 
ing the Curriculum ® the authors state on 
page 1: 
the overuse of 


“There is just as much danger in 


visual aids as in their 


underuse.” 


FILM-SLIDES, FILM-STRIPS, PICTUROLS 


The film-slide, film-strip, or picturol, as 
it is variously called, is among the newer 
additions to the many types of visual aids. 
These newcomers have not been appre- 
ciated and as widely used as they deserve, 
but such splendid material is being pro- 
duced by several companies that they will 


8 Hoban, Charles F., Hoban, Charles F., Jr., 
Zisman, Samuel B. Visualizing the Curriculum, 


New York: The Cordon Co., 1937. 
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surely grow in use and favor. Each film- 
strip is inexpensive. Some 
strips consist of as many as 150 separate 
pictures. With a good projector the film- 
slide gives as clear close-up pictures as the 
glass slide, and it has the advantage of 
being nonbreakable and less expensive. 


relatively 


The film-slide does not, however, give as 
good results with distant shots and those 
requiring great detail. 

There is a vast amount of science ma- 
terial to choose from. The various sub- 
jects are edited by experts in their respec- 
tive fields of health education, physiology, 
biology, electricity, physics and general 
science. Some excellent maierial on astron- 
omy is available for use in general science 
or other elementary science courses. The 
United States Department of Agriculture 
has recognized the value of the film-strip 
and has had many sets of glass slides re- 
produced as film-strips. These may be 
purchased for less than the cost of shipping 
the same pictures as slides. Fifty glass 
lantern slides packed for shipment weigh 
about fifteen pounds. A film-strip contain- 
ing the same pictures weighs but a few 
ounces and can be sent in the mail for a 
few cents. 

The film-slide has values and uses simi- 
lar to the stereopticon slide. They may be 
used as introductory material, as a means 
of review, or for giving material in addi- 
tion to that included in the text. 

Schools located in rural districts, far 
from centers of slides and motion picture 
films, and in small systems where owning 
films is out of the question, will have their 
problems largely solved by securing a sup- 
ply of these film-slides or picturols. There 
are some which may be supplied free, and 
few cost more than two dollars each. It is 
evident that a small amount of money will 
purchase much material. An ingenious 
teacher may enlist the interest and aid of 
the Parent-Teacher Association, or other 
local organization if the school board can- 
not be persuaded to provide these teaching 


aids. Some teachers use a candid camera, 
and make their own film-strips to suit in- 
dividual needs and purposes. 


STILLFILM 


The stillfilm produced by Stillfilm, In- 
corporated, Hollywood, California, is simi- 
lar in uses and purposes to the film-strip 
or picturol. It provides for sequence, con- 
tinuity, and democratic participation by 
the class. Practically all of the material 
that can be used in science classes is listed 
under the heading of Nature Study. 
Being wider (2%4’’), the stillfilm requires 
a different projection machine than the 
film-strip (13¢’), although the standard 
machine can be used with an attachment 
that costs less than ten dollars. 

This section on projected pictures would 
be incomplete without a brief mention of 
the projection of opaque pictures on the 
screen. By the means of an opaque pro- 
jector, one may use photographs, post- 
cards, pages or pictures from books and 
magazines, stamps, maps, charts, draw- 
ings; in fact any flat, opaque object may 
be presented on the screen. The teacher 
is not dependent upon rented films, slides, 
or film-strips which may or may not arrive 
on schedule time. He may very easily 
assemble his own collection of materials to 
illustrate any subject in the general science 
course. 

The opaque pictures may be used to pre- 
sent new and interesting information. By 
using a limited number of pictures at one 
time, there is opportunity for questions and 
discussion while the pictures are on the 
screen. The questioning should not be 
done by the teacher alone; pupils should 
have their opportunity to make inquiries 
and to explain, often to the instructor’s 
surprise and gratification, the pictures 
under consideration. 

After a unit or topic has been com- 
pleted, a set of opaque pictures may be 
shown to summarize the work of several 
weeks. Thus an interesting review lesson 


[Vox. 23, No. 5 
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is provided. Pupils may be encouraged to 
select and prepare material for such a les- 
son, which is often more effective than the 
teacher’s presentation that too frequently 
becomes a formal lecture. 


MOTION PICTURES 


Many individuals think of motion pic- 
tures when they hear or see the term visual 
aids. However, Hoban, Hoban, and 
Zisman stated in 1937 ° that less than 10 
per cent of the schools of the nation use the 
powerful new tool of teaching, the motion 
picture. 

The motion picture film is the most ex- 
pensive of all the visual aids. However, 
there are times when it is the most effective 
of the several forms of these educational 
tools. The directur of Visual Instruction 
of the Extension Division of the University 
of Wisconsin is quoted as follows: 


“Motion pictures are not only useful but may 
safely be regarded as a necessity where a prob- 
lem to be solved by a class is a problem of 
motion, essential action—where a life process is 
to be demonstrated, where life activities of indi- 
viduals or communities or peoples are involved— 
and especially where such knowledge cannot be 
gained by any other means or devices within the 
reach of the teacher. And there are thousands 
of such problems that can be solved in no other 
way—the intimate processes that go on in a gas 
engine, the peristaltic action of the digestive 
tract, the intricacies of the blood circulation, the 
metabolic changes that take place in the tissues, 
the way an individual lives and moves and has his 
being; success in life from the standpoint of a 
starfish, of a bird, of a hottentot, the vocations 
of the people of Borneo, how the Eskimoes of 
the frozen North live and love and treat one 
another, how the people of by-gone ages solved 
the problems of existence peculiar to their times 
and their environments—their industries, their 
courtships, their home life. All these activities 
and life expressions can be re-lived, can be 
vitalized only by means of motion pictures, lack- 
ing which the student must be content with the 
east wind of authority. ... But the films must 
measure up to the standards just pointed out; 
they must present essential action: they must 
depict life processes, ... and each reel truth- 
fully, sincerely and tersely must drive home an 


® Hoban, Charles F., Hoban, Charles F., Jr., 
Zisman, Samuel B. Visualizing the Curriculum. 
New York: The Cordon Company, 1937. p. 13. 
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important lesson convincingly and as nothing 
else can do.’’ 10 


The best films, like the best texts, are at 
this time organized on the unit basis. It is 
the ambition of the producers to offer well- 
edited, comprehensive films that will in- 
clude the subject matter which is usually 
found in general science, biology, physics, 
and chemistry courses. Many of the films 
that have been developed by the Eastman 
Company and other producers are not suit- 
able for the general assembly of the school. 
Like certain pieces of apparatus and refer- 
ance books, they have value only for a 
given group at a given time. In the field 
of general science the Eastman Kodak 
Company has made notable contributions 
with their films, Atmospheric Pressure, 
The Water Cycle, Simple Machines, and 
so forth. 

Young teachers, especially, should be 
warned that the motion picture in the class- 
room is not a substitute for supervised 
study, experiment, discussion, and review. 
It has, to be sure, an important place in 
the technique of instruction, and may serve 
a variety of purposes. Some films may be 
used to illustrate correct scientific method. 
The Eastman Film, Food and Growth, 
serves this purpose. Other films illustrate 
special laboratory techniques, as for ex- 
ample the Eastman Films, Bacteria and 
The Blood. Still others may be used in 
lieu of excursions or school journeys. 
Children who live far from the mountains 
or the sea may have the vicarious experi- 
ence of visiting these regions through view- 
ing the Eastman Films, Rocky Mountain 
Mammals, and Some Seashore Animals. 

Many experiments have been under- 
taken to learn the place of the classroom 
One of the 
earliest of these experiments was directed 
by Wood and Freeman. 


film as a means of instruction. 


Two groups of 
children of like proven abilities were used 
10 Dudley, Wm. H. 


Pictures in Education.” 


pp. 9-13. 


“The Place of Motion 
Visual Review, 1929. 
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for this experiment. One group received 
instruction by means of films, and the other 
group without films. The teachers who 
taught with films reported that they were 
able to arouse more than the usual interest 
in their pupils, and that this was a sus- 
tained interest, as was indicated by the fact 
that the children read more than the usual 
number of books on the subjects covered 
by the classroom films. The pupils were 
also stimulated to carry out projects and 
other self-initiated activities which some- 
times took the form: of written reports on 
some of the topics that had been covered 
in the pictorial lessons. Others were led 
to connect the films with their own experi- 
ences and with community conditions. In 
many children, 


greater originality was 


quickened than had ever before been 
thought possible, and the teachers them- 
selves derived greater pleasure from 
teaching.” 

Attention has been called to the fact that 
a preview on the part of the teacher is nec- 
essary before any of the various types of 
visual aids is used. This is especially true 
of the motion picture. Even if all precau- 
tions are taken and adequate preparation 
made, some sharp-eyed youngster will see 
and ask questions about some detail that 
This is as it 
should be, for the periods given over to the 


escaped the teacher’s notice. 


use of visual aids and the discussion that 
follows are best conducted on a socialized- 
recitation basis, permitting pupils to ask 
questions and contribute their experiences 
and information concerning the subject 
being studied. However, the skillful sci- 
ence teacher knows the backgrounds and 
capacities of his group. During the show- 
ing of a film, a word here and there where 
really needed is more helpful than a sus- 
tained barrage of explanation, part of 
which is necessarily confusing and distract- 
ing to immature students. 

11 Wood and Freeman. Motion Pictures in the 


Classroom. Boston: Houghton Mifflin Company, 
1929. pp. 332-386. 


[Vot. 23, No.5 


The following suggestions for the suc- 
cessful presentation of moving pictures in 
the classroom may well be heeded.** 

1. Motion pictures should only be shown 
after thorough preparation of the class. 

2. Only one reel should be shown at 
one time, unless more are necessary for 
the adequate presentation of a single 
subject. 

3. The teacher should preview the film, 
making note of all particulars to which he 
wishes to call the attention of the class. 

4. The threaded, 


ready to operate, before the class convenes. 


machine should be 
No class time should be used in adjusting 
apparatus unless absolutely necessary. 

5. Before the room is darkened, the 
class should be given the subject of the reel 
to be shown and the pertinent facts neces- 
sary to the understanding of the film. A 
few comments by the teacher may be nec- 
essary while the film is being shown if the 
pupils are to comprehend fully all details. 

6. If more than one reel must be shown 
at a time, it may be that one of the pupils 
can change the reels while the teacher en- 
gages the attention of the class with prefa- 
tory information on the second reel. 

7. Immediately after the film is shown, 
there should be a short discussion on what 
has been presented ; comparisons should be 
made with facts previously known to the 
children; questions should be asked and 
answered. 

8. The new knowledge gained may be 
determined by a short test of simple form, 
such as a true-false, a multiple-choice, or a 
completion test. 

9. Rerun the film as often as necessary. 


SOUND PICTURES 

The most recent addition to the many 
types of visual aids suitable for use in sci- 
ence classes is the talking picture, which 


“A Brief Manual of 
Visual Review, 1929. pp. 


12 Israel, Marion Louise. 
Visual Instruction.” 
26—40. 
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is the most expensive and the most difficult 
to use of the many instructional aids that 
are available. 

The University of Chicago has spon- 
sored the production of many talking pic- 
tures as an integral part of its new educa- 
tional plan. These pictures were planned 
for the purpose of giving the student 
knowledge which the student cannot get 
elsewhere. These pictures were produced 
by Erpi Picture Consultants. Some of 
these films which can well be shown in the 
junior high school are—Plant Growth, 
Seed Dispersal, Plant Traps, Leaves, The 
Frog, The House-Fly, Ground Water, The 
Solar Family, and The After 
viewing these pictures and listening to the 


Moon. 


lectures which accompany them, we must 
conclude that some of them, at least, are of 
such common subjects that the pupil need 
not rely upon sound films for information 
concerning them. 

Many teachers prefer the silent to the 
talking picture, believing that a running 
commentary distracts rather than helps 
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pupils to gain the salient points of the film. 
More testing and experimentation with it 
as a medium of instruction are necessary 
before its value as a teaching tool can be 
definitely stated. 
The Curriculum, the authors point out five 
values of the sound film. 


In the text, Visualizing 


“1. The inclusion of natural sound provides a 
close approach to subjective reality in the experi- 
ence of pupils. 

2. The use of sound in instructional motion pic- 
tures provides the auditory element essential in 
a number of subjects in the present-day curricu- 
lum, to which the other pictorial aids are not 
adapted. 

3. The sound picture is particularly adapted to 
any grade level or low ability group in which 


reading difficulty is an obstacle to learning 
through the more generally used media of 
instruction. 


4. The sound picture presents unvarying oral 
explanations. 

5. The sound picture incorporates direction of 
pupil attention and learning to important aspects 
of the film content as it is being projected.” 1% 


18 Hoban, Charles F., Hoban, Charles F., Jr., 
Zisman, Samuel B.  /! 


Visualizing the Curriculum. 
New York: The Cordon Co., 1937. pp. 108-113. 








TEACHING SCIENTIFIC PROCEDURES AND RESEARCH 
TECHNIQUES THROUGH CLUB ACTIVITIES 


Lee R. YoTHERS 
Head of Science Department, Rahway High School, Rahway, N. J. 


Inevitable questions are being raised and 
problems propounded in the mind of every 
teacher pertaining to the organizing of 
school clubs. The teacher is interested in 
the formation of a club which will chal- 
lenge and fulfill the interests, abilities and 
expectations of its members. What teacher, 
even those with wide experience in organ- 
izing and conducting club work, does not 
partake of the spirit of doubt as well as 
hope and eager anticipation, with the for- 
mation of each new club? 

As the result of numerous requests from 
students, the writer undertook the organi- 
zation of a science club different from any 
other under his previous advisership. The 
club, in its third year of operation, is well 
organized and results, now evident, are 
justifying the time and energy given to it. 
Believing in the club’s possibility this ac- 
count of its organization, objectives and 
program of activities is given in the spirit 
of suggestion to teachers interested in 
supplementing regular classroom instruc- 
tion with certain phases of science instruc- 
tion presented through 
activities. 


extra-curricular 


From various names suggested, the one 
chosen for identifying the club was, “Sci- 
ence Research Club,” and it serves the 
useful purpose of bringing together the 
science students who manifest an interest 
and have the ability to do an investigation 
of a research character. 

It is admitted, without hesitation, that 
scientific research in the secondary schools 
has limitations, due primarily to the young 
student’s undeveloped judgment, immature 
mind and limited science knowledge and 
training. The problems selected for in- 
vestigation must not be of a too difficult 
nature if they are to be feasible to the high 


school student. However, the secondary 


student can pursue investigations involv- 
ing research techniques, which are suitable 
to their ability and training level. Cer- 
tainly, in this scientific age, it behooves 
them to have some familiarity with that 
type of procedure. To actually acquire an 
intelligent understanding or to gain a sub- 
stantial degree of proficiency in dealing 
with problems which involve research 
techniques, the secondary student must re- 
peatedly be given the opportunity to prac- 
tice such undertakings. Extensive indi- 
vidual assistance along this line is not 
always possible during regular class work. 
This is true especially where the enroll- 
ment per class is high and it is doubtful if 
students are able to acquire this under- 
standing from teachers and _ textbooks 
alone. Class and club work should supple- 
ment each other. One objective of this 
article, therefore, may serve to emphasize 
that despite limitations a club directed 
toward that end does have a place in the 
secondary school. 


BASIC PRINCIPLES OF ORGANIZATION 
AND PROCEDURES 

Accepting the opinion that a club’s or- 
ganization and membership should be vol- 
untary, the author purposely does not 
introduce to his Biology students in the fall 
the idea of club formation. After school 
has been in session for several weeks the 
student’s attention is directed toward club 
activities by organizations forming in the 
various departments. The student inquiry 
concerning a Science Club offers me the 
opportunity to give an evaluation of the 
meaning, purpose, value and practice of 
the Science Research Club. A brief of 
the plan upon which the club is founded 
follows: 

1. Membership to the club is voluntary. 
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2. Members may, if they desire, be en- 
rolled with the club for three years. 

3. An effort is made to widen the stu- 
dent’s association and the type of activities 
by drawing members from the biology, 
physics, and chemistry classes. 

4. To encourage efficient organization 
and facilitate individual assistance, the 
enrollment is kept at a low figure. 

5. Continued membership to the club 
depends upon the student’s interest and 
willingness to cooperate. 

6. There are t.vo meetings each month. 
Business meetings are held after school 
hours. 

7. Business meetings are of a round 
table discussion nature. The manuscripts 
of the articles prepared following investi- 
gation are read and discussed. Demonstra- 
tions are also presented. Suggestions for 
improvement or continued study are made 
by members or adviser. 

8. Social aspects are given considerable 
emphasis. The club has played a major 
part in organizing social activities for the 
department. Consult Science Education, 
March, 1939. 


CONDITIONS TO MEMBERSHIP 

A student’s candidacy to membership is 
subject to the conditions listed below. 

1. Be a student in our high school. 

2. Have background in science training. 

3. Be willing to spend the necessary time 
to investigate problems of the student’s 
own choice and interest. 

4. Must apply for membership to the 
club in writing, stating reasons for desir- 
ing to become a member. A careful sur- 
veillance of the candidate and his applica- 
tion is made by the Advisory Committee. 
By so doing, an honest effort is made to 
admit as members only individuals who 
are genuinely interested and alive to the 
importance of the program. 

5. Agrees to submit a written report of 
the findings pertaining to problems under- 
taken for investigation. In this connec- 
tion, it may be stated that, (a) final re- 
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ports are typed, (b) paper of a uniform 
size is used for each report, (c) reports 
are filed in a notebook, and (d) reports 
are available to members and classes at all 
times. 

(The written report is, I believe, one of 
the most worthwhile contributions of the 
club. This is true from the point of view 
of the individual member and the science 
department as well. By submitting a 
written report, the individual must crystal- 
lize thinking and, at the same time, make 
certain the question is adequately answered. 
The reports contribute to the regular class 
work. Students are referred to 
when an occasion presents itself. ) 


them 


INDIVIDUAL DIAGNOSIS 

As early as possible after the club is 
organized the adviser should determine the 
assets of the club’s members. To this end 
a careful diagnosis of the group should be 
made to reveal the individual fitness for 
certain types of work. Mimeograph copies 
of the sample forms which follow are used 
to secure and keep data pertaining to 
members. 

Part I 

Please fill in the desired information in 
Parts I and II. Under Science Training 
place a check in the appropriate place for 
each science course you have had or are 
now taking. The item marked I.Q. will 
be filled in by the adviser. 


Part II 
1. Give a brief description of any special 
abilities you have; namely: drawing, writ- 
ing, photography, wood working, metal 
working, etc. 
2. In which field of 
especially interested ? 


science are you 








3. Do you plan to follow a scientific 


career? If so, describe it. 





Part III 


Do not write below this line. 
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RESPONSIBILITY OF THE ADVISER 

Due to his professional knowledge and 
wide experience, the adviser should, when 
the club is being organized, take a pre- 
dominate interest in organizing, directing 
and supervising the club’s activities. As 
the members, and particularly the officers, 
mature in age and experience, they may 
be delegated more opportunity for taking 
the initiative. At all times, the members 
should recognize their adviser as_ their 
leader, inspirer and friend of the club body. 
Specifically the most significant obligations 
of the adviser to the club may be sum- 
marized as follows: 

1. To 
adviser will make certain that each member 


induce successful outcomes the 
of the group has selected for investigation 
a problem which is within the range of his 
ability. 

2. Make certain each member is supplied 
with whatever equipment is necessary for 
a successful pursual of the problem under 
investigation. 

3. Aid the beginner in locating literature 
and forming ideas pertinent to an under- 
standing of his problem. 

4. Consistently offer cheerful encourage- 
ment to the member to draw freely upon 


his professional knowledge and experience. 


5. Equalize his attention to all members 
of the club. 

6. Hold regular conferences with the 
members to learn of their progress and give 
suggestions for improvements. 

7. Should frequently be in contact with 
the officers to inspire them with zeal and 
develop a spirit of cooperation. 

8. Work with the officers to plan future 
developments of the club. 

9. Assist the officers to present consist- 
ently worthy and interesting club objectives 
and support them in attaining them. 

10. Does not allow petty disturbances to 
become a disintegrating factor, but rather 
strives at all times to maintain the club in 
a dignified manner and assists in promot- 
ing club esprit de corps. Anything else is 
disgusting and will kill interest and con- 
fidence in the schedule. 


PROBLEMS INVESTIGATED BY MEMBERS 

When a member selects a topic for in- 
vestigation he may choose it from the 
following sources: (a) Select a problem 
of his own choice and interest, or (b) from 
mimeograph sheet which the adviser has 
prepared. Irrespective of its source, the 
problem must have a direct bearing on the 


individual’s life and interest. The outline 
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of topics which follows are representative 
of those selected for 
members of my club. 


1. The number and nature of illnesses 


investigation by 


which cause students’ absence from our 


school. Absence converted into school 
hours missed by students. 

2. Type and prevalence of disease in our 
city since 1920. 
through the 
Department of Health. 


3. Collect and study examples of devia- 


This study was possible 


cooperation of the local 


tion from the normal in plants and animals. 

4. Do germinating seeds release carbon 
dioxide ? 

5. Observe things in nature for story 
material. 

6. Cross-pollination experiments. 

7. Plant grafting experiments. 

8. Does the 
ordinary rules dealing with safety? 


average person observe 

9. The effects of geotropism and hydro- 
tropism on plants. 

10. Make a study list of superstitions. 

11. What has research accomplished in 
its study of vitamins? 

12. Study list of strange plants and ani- 
mals to be found on the earth. 

13. List common tools used by 
Did plants or animals use the scientific 


man. 


principles involved before man? 

14. List plants and animals which are 
extinct and the probable or actual cause of 
extinction. Which plants and animals are 
liable to extinction? Why? 

15. Construct a maze and experiment 
with animal intelligénce. 

16. Trace a family trait for as many 
generations as possible. 

17. What are some new frontiers for 
science ? 

18. Plaster cast work. 

19. Which plants may be successfully 
grown indoors? How would you care for 
them? 

20. Construct a vivarium for the home. 

21. Construct a terrarium for the home. 


2? 


22. Find a method for determining 


whether green plants release oxygen. 
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When is oxygen released by the plant? 

23. Methods by which science aids in 
solving crime. 

24. The problem and importance of bird 
banding. 

25. Why are the Galapagos Islands and 
Laysan Islands of interest to scientists? 
Using papier-maché to 
models of these islands. 


construct scale 
26. How does the color of animals influ- 
ence our life? 
27. America has become a motorized 
nation. How does this affect our lives? 
28. Make a study of parasites which 
affect 
information if you were traveling ? 
29. Why 
thought and experimentation ? 


man. How would you use this 


should science be free for 

30. Observe a small child for a period 
of one year. List the changes noted. 

31. What would you have to know about 
insects if you desire to control them in and 
about your home? 

32. Do plant roots give off acid? 


WORKING THE PROGRAM 

Previously, emphasis was placed on the 
necessity for close cooperation between the 
adviser and members. This is especially 
true in the early stage of problem solution 
planning. If young students in this type 
of work are thrown entirely upon their 
own resources, they may make a valiant 
effort to succeed, but in the end may fail 
because of poor judgment, lack of knowl- 
edge or experience. It does not require 
many unfavorable vicissitudes to deaden 
interest. The writer believes, whenever 
possible, the contributions should come 
from the student rather than the adviser. 
As the students mature in age, experience, 
practice, and gradually begin to think for 
themselves, the adviser may withdraw 
assistance—giving only the amount of help 
and advice necessary to affect a successful 
conclusion. 

By way of illustrating, an outline will be 
presented of the method used to assist the 


member after a definite problem has been 
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selected for investigation. A conference is 
held between the student and the adviser. 
Together we plot the basic outline around 
which the student will undertake his inde- 
pendent solution to the problem. The 
student should obtain enough from this 
conference to give him a clear picture of 
his problem. If possible several references 
are cited for a point of beginning. Follow- 
ing the conference the student knows he is 
free to come to the adviser whenever there 
is a need. 

To give a clearer idea of the results 
obtained during a conference, I will quote 
from typed paper before me. The question 
involved was Number 31 in the preceding 
outline of topics above. 

The following chart and outline resulted. 


Cuart I. 
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2. Eggs. 

(a) manner of laying eggs, as singly or in 
mass, (b) place of laying eggs, (c) num- 
ber of eggs, (d) time of laying eggs, 
(e) are all eggs laid at the same time? 

. Manner of locomotion. 

. Type of skeleton. 

. Manner of breathing. 

. Size and color of insect. 

. Control measures. 

(a) traps, (b) baits, (c) poison in relation 
to food and breathing, (d) natural ene- 
mies as a control factor. 

8. Make a list of poison baits and traps. 
sify according to use. 

9. Secure literature pertaining to insect control 
from the following sources. (a) Local Hard- 
ware Store, (b) Local Drugstore, (c) Manu- 
facturing Companies, (4) State Department 
of Entomology, (e) Federal Bureau of 
Entomology. 

10. What effect does humidity have on insects? 

11. How does cold storage aid in controlling 
insects? 


NO U1 & Ww 


Clas- 


Insect PEsts IN THE HoME 
































Rioees Damage or Control Danger to human or pets resulting 
, Danger Method from control 
Cuart II. Insecr Pests Outsipe THE Home 
— Damage or Control Danger to human or pets resulting 
‘ Danger Method from control 




















PHASES OF INSECTS TO BE CONSIDERED 


1. Life history of insect. 


(a) Type of metamorphosis, (b) appearance 
during each stage, (c) type of mouth, 
(d) food—each stage, (e) habitat. 


The details of procedure with other 
students and their problems are similar in 
nature to the one outlined. It will not be 
necessary details with them. 
Enough has been said to show what may 
be accomplished through wise planning. 


to go into 
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AIMS AND OBJECTIVES GOVERNING PHYSICS SURVEY 
AND PHYSICAL SCIENCE SURVEY COURSES 
AT THE COLLEGE LEVEL 


WILLARD GEER 


Physics Instructor, Long Beach Junior College, Long Beach, California 


During the past year, the author has 
completed a nation-wide study* on the 
problems confronting survey courses in 
physics and physical science in the uni- 
versities, colleges, teachers colleges, and 
junior colleges in the United States. The 
results reported in this article are taken 
from that portion of the study which was 
concerned with the aims and objectives 
governing these courses, and the data were 
compiled from responses submitted by one 
hundred and twelve institutions with a 
wide range in size and geographical loca- 
tion. Of these, fifty-six were universities 
or colleges, twenty-three were teachers 
colleges, and thirty-three junior colleges. 
Survey courses including more than one 
of the physical sciences (called in this 
article Science Survey courses) were rep- 
resented by eighty-five institutions, while 
survey courses in physics alone (here 
designated as Physics Survey courses) 
were represented by twenty-seven institu- 
tions. 

As a basis for selection of objectives 
upon which the cooperating teachers could 
place a ranking, the extant literature upon 
aims and objectives for science teaching 
were scrutinized, after which a list of 
twenty-four 
chosen as being inclusive of the primary 
objectives suggested in such literature. 
Certain objectives which seem ordinarily 
to be expected of pre-professional science 


objectives was arbitrarily 


courses rather than of courses offered pri- 


marily for “general education” were in- 

1“An Empirical Determination of Standards 
Affecting Science Survey and Physics Survey 
Courses.” Unpublished Doctor’s dissertation, 
submitted in partial fulfillment for Doctor of 
Philosophy Degree, University of California, 
1939. 
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cluded in this list as a means for checking 
the consistencies of the survey courses. 
This was believed to be of extreme impor- 
tance to the study, since a high ranking 
accorded to any of these technical objec- 
tives would show a tendency to make these 
courses merely pre-professional courses 
masquerading under liberalized titles. 

Of course, more freedom would have 
been accorded the individual instructors to 
express in their own goals for these courses 
which they are teaching if they had been 
allowed to express in their own terms such 
objectives, but, obviously, this would have 
created a bulk of answers too large to be 
dealt with without an eventual reclassifica- 
tion into small, And so it 
seemed advisable to submit to them the 
arbitrary list and allow them to append any 


like units. 


statement of personal objectives which they 
felt had been omitted from the list. How- 
ever, the instructors must have felt the list 
to be complete, since no further objectives 
were suggested by them. 

With the testing program upon the 
matter of aims and objectives in the em- 
bryonic stage that it now is, it is under- 
stood that any attempt to discover whether 
or not the teachers actually have been 
successful in the realization of the aims 
and objectives to which they have sub- 
scribed in the following responses would 
be futile at this time. 
fact that they give assent to emphatic 


However, the mere 


stress of certain aims, even though as far 
as objective proof is concerned it remains 
only assent, and that they give complete 
denial to certain other aims, would seem 
of significance in a study of the make-up 
of these new courses. 

A five point scale was set up for these 
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responses, allowing each juror to check the of the instructors place “high” emphasis 
relative emphasis he accords to each objec- upon that objective. Table II translates 
tive: “very high,” “high,” “medium,’ these point scores into a twenty-four point 
“low,” and “zero.” Table I was made up ranking, showing the relative values 
by counting each “‘very high” response as_ assigned to all the objectives listed, as Object 
a score of “4,” “high” as “3,” and so on. based upon the average evaluations Group 
The total responses for each objective were assigned to them by the instructors. 
averaged and presented as a numerical The twenty-four objectives appearing on > 
score. Thus, an average score of “3” on the list were not, at the time they were 
the table would mean that: the majority submitted to the teachers, classified or v- 
. 4. 
TABLE I 5 
SHOWING Rankincs By Pornt-Scores AccorpED CERTAIN OBJECTIVES IN Puysics * 
AND PHYSICAL SCIENCE SURVEY COURSES 
, Grout 
Point-scores 
Science Physics Both 
Objective : Survey Survey 1 
Group A. General objectives of science and physics courses: 
1. Acquisition of science knowledge............ ...cesees | 3.04 3.17 2 
2. Understanding of fundamental laws and principles..... 3.30 3.18 3.27 
3. Acquisition of skill in mathematical problem solving... 1.20 .96 1.14 3 
4. Acquisition of skill in laboratory technique............ 73 72 ae 
5. Ability to explain natural phenomena in a satisfactory 4 
WINNERS. cs S cedanene 35 cu 3 04005s0cdes ees eeeenaense 3.17 2.96 3.12 : 
Group B. Objectives generally regarded as secondary in regu- 
lar pre-professional courses in science, but stressed r é 
in survey courses: Grou 
1. Development of use of scientific method of attack upon 
MOI: 5.5 nib acwaka caten dae two Ree eae aeeen 2.94 2.27 2.77 ] 
2. Willingness to change opinion upon presentation of new 
CR Oe CT ete rr ore 3.10 2.35 2.90 y 
3. Requirement of adequate data or evidence for con- 
Rs ais aa eee Sane teeta ee 6 vane ease nt ha eeaea weds 3.16 2.42 2.96 ‘ 
4. Comment OE Cee BE QIRGC cos idooicccscccccccccccvecs 2.86 2.63 2.81 
5. Power to distinguish between fact and theory.......... 2.86 2.56 2.78 
6. Knowledge that truths are only relative............... 2.56 2.44 2.54 ( 
Group C. Development of interest in and appreciation of the 
work of science: : 
1. Awareness of great need for continued research....... 2.49 2.35 2.46 
2. Awareness of dependence upon technology............. Z00 1.92 2.50 Grot 
3. Appreciation of individual scientists................... 2.38 2.23 2.35 
4. Historical development of scientists.................-. 1.99 2.08 2.02 
5. Appreciation of the action of physical phenomena....... 2.18 2.38 2.61 
6. Appreciation of the orderliness and beauty of the natural 
NS 5 ska chen bel sek ey eh aad kw aia Ke anal 2.59 2.68 2.60 
7. Development of inquisitiveness concerning environment. 2.91 2.54 2.82 Grot 
Group D. Social significance of science: 
1. Interpretation of scientific discoveries in terms of social 
ES Oe SEs i cg ATS oN TOY RE pees FRE oe eT 2.49 1.92 2.50 
Group E. Objectives concerning student adjustment and orien- 
tation : 
Ih INNIS res od ug 1.35 1.04 1.28 
2. Exploration of opportunities of science as a vocation... .80 1.28 1.65 
3. Freeing from groundless fears, superstitions, and quack- 
RING via tasty sp rice wiep a isaiae ck ee a inti org bial sie re aed am 3.13 2.75 3.03 
4. Acquisition of taste for popular scientific literature... 2.40 1.69 y Be 4 —_— 
- ee e . “7 > 
5. Acquisition of vocabulary adequate for current scientific 
SNGS.c So x ce voce oinnkteceseucenwecinaeisdeneeen 2.00 1.92 2.50 
*: 
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phasis TABLE II 
nslates RANKINGS OF VARIOUS OBJECTIVES SOUGHT IN PHysICAL SCIENCE SURVEY 
, AND PuysicaL SurRVEY CouRSES 
point Ranking 
values Science Total Total = 
cd, as | Objective: vce “Te” Jc nell ~ — 
ations Group A. General objectives of science and physics 
3. courses : 
ng on & Acquisition of science knowledge......... 3 3 7 2 5 3 
2. Understanding of fundamental laws and 
were IRS an 5 Sn ak aarald we wax nie ak a ee Ke 2 l 1% l l 1 
ed or 3. Acquisition of skill in mathematical problem 
NE oe & aceGu and as she oe Coe Ome E ERS aN 23 22 23 23 23 23 
4. Acquisition of skill in laboratory techniques 24 23 24 24 24 24 
5. Ability to explain natural phenomena in a 
eI MNOS oan. vc0s cee chveeecns ; 4 2 3 3 2 2 
Group B. Objectives generally regarded as sec- 
ondary in regular pre-professional sci- 
Both ence courses but stressed in survey 
courses : 
1. Development of use of scientific method of 
SO ND os, ie cn cscasens eens 10 5 9 7 14 10 
2.7 2. Willingness to change opinion upon pres- 
</ ee Ne ee 6 6 8 6 12 6 
14 3. Requirement of adequate evidence for con- 
72 Ne ee no ce a gw 6 Si 7 4 4 4 10 5 
4. Concept of cause and effect............... 11 7% 6 10 6 8 
3.12 5. Power to distinguish between fact and 
ED ee ee 8 7% 13% 9 7 9 
, 6. Knowledge that truths are only relative... 14 12 16 15 ) 13 
Group C. Development of interest in and apprecia- 
tion of the work of science: 
2.77 1. Awareness of great need for continued re- 
NO ee ce 13 20 11 16 13 16 
2.90 2. Awareness of dependence upon technology. 17 19 13% 17 3 17 
3. Appreciation of individual scientists...... 15 14 20 19 15 18 
2.96 4. Historical development of science......... 19 18 21 20 17 20 
2.81 5. Appreciation of the action of physical phe- 
2.78 EG rin ch anak peed «helene ot eee 12 9% 10 12 11 11 
54 6. Appreciation of orderliness and beauty of 
RE OP ee ee Terre 5 15 15 14 4 12 
7. Development of inquisitiveness concerning 
46 I cise dcwnd a acnes bance Aaaones 9 11 5 8 8 7 
» 50 Group D. Social significance of science: 
35 1. Interpretation of scientific discoveries in 
- 02 terms of social significance............... 16 13 12 13 16 
61 2. Awareness of dependence upon technology 17 19 13 17 18 17 
3. Awareness of great need for continued re- 
60 IN ge gaia a ak kp Bais Seat Wieik Wh wa A 13 20 11 16 13 16 
82 Group E. Objectives concerning student adjust- 
ment and orientation : 
1. Development of hobbies.................: 22 24 22 22 22 22 
50 2. Exploration of opportunities of science as 
- Le cau ssa nagkhOel coedeseuannns 20 21 19 21 21 21 
3. Freeing from groundless fears, superstitions, 
a ERE eT OE OE he tae 1 91% ly 5 3 4 
2 4. Acquisition of taste for popular scientific 
-65 A cio oh seueesc cake uae eee e wes 21 16 17 18 20 19 
5. Acquisition of vocabulary adequate for cur- 
= rent scientific literature. ...............06: 18 17 18 19 11 15 
* UC—Universities and colleges. 
50 TC—tTeachers colleges 
JC—Junior colleges 
** Insufficient number to show true tendency when divided into institutional classification. 
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grouped according to any system of simi- 
larity or relationship. However, for ease 
in consideration and criticism here, the 
tables of responses are divided into five 
classifications or groupings. The first 
group contains those objectives which are 
primarily expected of regular academic or 
pre-professional courses in science, but 
which, with adaptation, seem suitable also 
for survey Group B contains 
those objectives generally regarded as sec- 


courses. 


ondary or incidental in pre-professional 
courses, but perhaps considered as advis- 
able to be courses. 
Group C concerns the development of 
interest in and appreciation of the work of 
science; Group D includes the objectives 
related to the social significance of science ; 
and Group E is concerned with the matter 
of student adjustment and orientation. 
Where certain of the aims and objectives 
seem necessary to more than one classifica- 
tion, they have been included a second 
time in the tables. 


stressed in survey 


7 


One of the first things noticed in Table I 
is that instructors in Physics 
courses mark the entire list lower, with 
the exception of two objectives, than do 
the Science Survey teachers. The two 
objectives marked higher by the former 
group are “appreciation of the orderliness 
and beauty of the natural world,” and 
“appreciation of the action of physical 
phenomena.” There also seems to be some 
divergence of opinion concerning the vari- 
ous objectives when the tables are studied 
from the standpoints of type of institution 
reporting. But it is found that when the 
average from all the schools is taken with- 
out particular regard for the various types 
of schools represented, but with considera- 


Survey 


tion of the type of course reporting, there 
is an agreement in general between the 
teachers of the Science Survey courses and 
the Physics Survey courses upon the objec- 
tives included in this list. 

The significant findings.seem to be the 
following : 


1. Objectives concerned with individual adjust- 
ments are marked very high. Among these, 
“freedom from _ superstition” was given 
highest place by instructors in universities, 
and colleges, and junior colleges. Also, 
looking at the objectives under other groups, 
most instructors agreed that an “understand- 
ing of fundamental laws and principles,” 
“acquisition of general scientific knowledge,” 
and “ability to explain natural phenomena,” 
were very important. 

2. Objectives common to professional courses, 
or that would tend to develop specialists, 
were given lowest ranking. Even the ones 
concerning hobbies and vocational possibili- 
ties of science were marked very low, so 
that it seems to be rather conclusively 
shown that the teachers of survey courses 
do not see them as “feeder” courses to other 
science courses, or as possibilities of “orien- 
tation” courses in any way, despite the fact 
that some administrators recommended their 
inauguration with this latter purpose in mind. 

3. Survey courses are not, according to the 
results of these tables, at the present time 
emphasizing the social implications of the 
work of scientists nor the need for continued 
research. 

4. The history of science, a topic which one 
might have expected to find given stress in 
a “layman’s” course, is not considered im- 
portant in the work of these survey courses. 

5. Considerable difference of opinion exists 
between institutions and also between types 
of courses as to the importance of the 
“development of the scientific method of 
attack upon problems,” and the items con- 
cerning the appreciation of science and the 
physical world. 

In other words, the study seems to show 
that the instructors of these two types of 
survey courses are in close agreement as 
to the relative emphasis which they wish 
placed upon the various objectives govern- 
ing their teaching of these courses. They 
seem to subscribe to an emphasis which is 
centered upon objectives intended to give 
to the layman an appreciative understand- 
ing of the facts and procedures of science. 
However, the relatively less emphasis 
which they wish to have placed upon the 
social significance or implications of sci- 
ence, and upon historical and biographical 
aspects of the subject, seems to point 
rather conclusively to the fact that they 
have determined to keep these courses as 
courses “in’’ science rather than courses 
“about” science. 
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A STUDY OF NATURAL SCIENCE SURVEY COURSES IN 
NEGRO COLLEGES 


Watpo W. E. BLANCHET 


Fort Valley State Teachers College, Fort Valley, Georgia 


In keeping with recent trends to make 
the college curriculum function more effec- 
tively as a directive force in the lives of 
its students, many of our Negro colleges 
have begun to include the general survey 
courses in the humanities, the social 
studies, and the natural sciences as part 
of the first two years of college work. - In 
substance the purpose of such courses is 
to lay a broad, general background which 
will assist a person in living. According 
tb the old traditional concept of education, 
emphasis was placed on the acquisition of 
factual information; such information, 
however, has no value in and of itself. 
It has value placed on it in so far as it 
has bearing on social life and in so far as 
it has bearing on what individuals need to 
do and to construct. It is the development 
of a functional understanding of the major 
generalizations of science, the scientific 
attitudes,? and the elements of the scientific 
method? that are of particular value in 
assisting an individual in directing, ap- 
praising, and controlling his own conduct 
which is concrete and specific. If the place 
of science in the general education program 
is to be justified, its basis of justification 
must come in so far as it affords the stu- 
dent the opportunity, through experience, 
to use vision, self-direction, self-appraisal, 
self-control, and cooperation with others 
for his own individual growth and for the 
growth of the community of which he is 
a part. 


14 Program for Teaching Science. Thirty- 
First Yearbook of the National Society for the 


Study of Education, Part I. Bloomington, 
Illinois: Public School Publishing Company, 
1932. Pp. 53-57. 


2Francis Day Curtis. “Teaching Scientific 
Method.” School Science and Mathematics 34: 
816-818; November, 1934. 


While certain standards and degrees of 
achievement should be formulated regard- 
ing these courses certainly schools offering 
survey courses in science may use, as a 
basis for arriving at suitable and useful 
standards and objectives, the practices that 
are being used in other schools that com- 
pare favorably with their own. It seemed 
fitting, then, because of the widespread 
acceptance of the general college idea and 
because of the interest that has been mani- 
fested in the survey courses in science, to 
determine the status of this type of course 
in our Negro colleges and universities. 

In making this study it seemed advisable 
to include just those schools rated by their 
regional accrediting agency; the assump- 
tion being that the type of instruction 
given in such courses was such as to make 
it acceptable to these rating agencies. I 
have no doubt but that in many of the 
other colleges not so rated survey courses 
in science are being taught, but the fact 
that these colleges are not rated by their 
regional accrediting agency precluded their 
being included in this study. 

From a study of the catalogs of the 
colleges and junior colleges on the List of 
Approved Colleges and Secondary Schools 
for Negro Youth for the year 1938-1939 
of the Southern Association of Colleges 
and Secondary Schools, 
schools offered survey courses in science 
for the year 1938-1939; Miner Teachers 
College, Washington, D. C., rated by the 
American Association of Teachers Col- 
leges, Lincoln University, Jefferson City, 
Missouri, and West Virginia State College, 
Institute, West Virginia, rated by the 
North Central Association of Colleges and 
Secondary Schools offered such 
courses. 


twenty-three 


also 
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Twenty-six questionnaires designed to 
obtain the desired information were sent 
to these institutions; nineteen were re- 
turned with only a small proportion of the 
items unanswered. 

Of the total number of schools offering 
survey courses in science, 15 offer two 
separate survey courses, one in the phys- 
ical sciences and one in biological sciences ; 
3 offer courses that deal with just the 
physical sciences; 1 offers a three-quarter 
sequence: Section 1 (biology). Section 2 
(chemistry), Section 3 
offers a combined course in chemistry and 


(physics); one 


physics; and one for which I had no 
information other than that a survey course 
in science is offered completes the study. 
The following states represent the distri- 
bution of schools: Texas, Virginia, West 


TABLE I 
TitLes GIVEN TO THE SURVEY COURSES IN 
SCIENCE 
Titles Frequency 
Combined course in Physics and Chem- 
istry 
Batter and BGGtey ....6ccccccsssases 1 
Biology, Chemistry, and Physics se- 
quence 
erat OE Be oo 6c skcascdsisens 1 


Courses covering just the Physical 
Sciences 


Physical Science Survey............ 3 


Two separate courses 


Survey of the Biological Sciences. .} 5 
Survey of the Physical Sciences... { 
Science Survey: Physical Science} 
SOPVEY 55 cc ect acvesecnceses| 1 
Biological Science Survey........ } 
Introduction to the Physical Sciences | 
Introduction to the Biological Sci-} 4 
SE re rere, 
Introduction to the Sciences......... 1 
Introduction to the Natural Sciences.. l 
BT a a ne 1 
Orientation Science: Physical Sci-) 
re ee 1 
Biological Sciences .......0.<s00% J 
Science..... 


One course cutting across both the 
Physical and the Biological Sciences 
ee ee 
The Scientific Aspect of Knowledge 
Introduction to Science............. 
Orientation to Science.............. 


— ee 
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Virginia, North Carolina, Georgia, Mis- 
souri, Louisiana, Florida, Alabama, Ten- 
nessee, Kentucky, and the District of 
Columbia. 

It is seen from Table I that there is very 
little uniformity in the titles given to the 
courses. In cases where separate courses 
are offered the titles, Survey of the Bio- 
logical Sciences and Survey of the Phys- 
ical Sciences, are used in 5 schools; 4 use 
the titles, Introduction to the Biological 
Sciences and Introduction to the Physical 
Sciences. In cases where one course is 
offered covering just the physical sciences 
3 schools use the title, Physical Science 
Survey. Where only one course, cutting 
across both the physical and the biological 
sciences, is offered, 2 schools use the title, 
General Science, and the other 3 schools 
use titles that suggest the broad nature of 
the courses that are being offered. 

The following table shows the years in 
which the different introduced 
either one or both of their survey courses. 


schools 


TABLE II 


YEARS IN WHICH THE SCHOOLS INTRODUCED 
THE SURVEY COURSES 


Year Frequency 
Rr ee ere eee 1 
RRR Pad ft nee ee 4 
SS Sacke at eRace hn cakes maar eedes 2 
ST et reer rere 4 
ee re ae ame 5 
SER ee eRe eat iron 2 
PR: cus vEhav> a keeeaeel ae eeaemanawas 1 


It is seen from the replies to this ques- 
tionnaire that the first survey course in 
science was offered in our Negro colleges 
in 1932; the largest number of courses 
begun in any one year were instituted in 
1936 and the nineteen courses as indicated 
were organized within a period of six years 
from 1932-1938. Of the schools included 
in this study, Miner Teachers College, 
Washington, D. C., was the first to intro- 
duce a survey course in science, having 
done so in 1932. 

The reason or reasons given by the 
different schools for the establishment of 
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the survey courses in science are presented 
in the following table. 


TABLE III 


REASONS FOR THE ESTABLISHMENT OF THE 
Survey Courses 
Reasons Frequency 
There was a felt need............... 14 
It is in keeping with the General Edu- 
cation Movement (Junior College 


ST ree meee 8 
It was established because of certain 
textbooks...... : 1 


It was established to give the students 
of (name of a certain school) a 
broad and comprehensive knowledge 


of the Arts and the Sciences...... 1 
A general course for elementary school 
I oN ne A a brag ain ack a lt 1 


It seems that no state in which the 
schools included in the study are located at 
present have these courses as state require- 
ments for no school checked this item as a 
reason for the establishment of the course. 
The reason given for 
instituting the course is “a felt need,” 
being given by 14 schools; and the next 
reason in point of frequency of mention is 
that “it is in keeping with the General 
Education (Junior College 
Movement ),” 8 schools so indicating. The 
influence of certain textbooks seems to be 
negligible for only one school indicated 
that it was so influenced. 

The following table gives the objectives 
of the survey courses with the frequency 


most frequently 


Movement 


of mention by the different schools. 


TABLE IV 
OBJECTIVES OF THE SuRVEY CouRSES IN SCIENCE 
Objectives Frequency 
1. To teach students to appreciate 
the role science plays in modern 
Fea eS hes 15 


To give the student a general 


a 
knowledge of the subject matter 
SE. . cdwWwianeak ae hecew en 14 
3. To integrate the various fields of 
science.... iu 13 


4. To help students to understand 
the environment . 
5. To serve as an introduction ena- 
bling the selection of regular sci- 
A Pet rere 12 
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Objectives Frequency 
6. To give the student an appreci- 

ation of the scientific attitudes... 12 
7. To provide the student with suf- 


ficient scientific background for 


his cultural development.......... 12 
8. To acquaint the student with the 

main generalizations of science... 11 
9. To show the student the influence 

of science as an element of civili- 

RR SG SE APE EEE Rey Sipe 10 
10. To lay the basis for a balanced 

SEGRE GE WUC. 2 cs ccccasnsvcs 9 
11. To acquaint the student with the 

points of view of science..... 9 


12. To teach students that by the 
organization of knowledge man 
gains increasing control of en- 


I ioc ans 4 os 4 tenkees 8 
13. To help students to understand 
the scientific method............. 7 


14. To gain a knowledge of the lead- 
ing scientists and their contribu- 
re A 7 
15. To aid the student in better under- 
standing later courses in the cur- 


EA Sperone ee 6 
16. To teach students to use scientific 
languages with exactness........ 6 
17. To free the student from un- 
DS MIE 6 iwi Sawesagawes 6 
18. To learn to solve problems in life 
situations... . 5 


19. To fulfill a curriculum require- 
ment of a certain amount of 


ee ere 3 
20. To teach students to find addi- 
tional science material........... 3 


21. To prepare the student for the 
teaching of General Science in the 
Re era 


bh 


The objective most often given for the 
survey course in science is “to teach stu- 
dents to appreciate the role science plays 
in modern life,” having a frequency of 15 
and a rank of 1, and the one least often 
given is “to prepare the student for the 
teaching of general science in the high 
school,” which has a frequency of 2 and a 
rank of 21. 

In a similar study of 144 institutions 
offering survey courses in science, Wino- 
kur? found that the ten objectives most 

1 Morris Winokur. “A Survey of Generalized- 


Courses in Institutions of Higher 
Science Education 20: 132-140; Octo- 


Science 
Learning.” 
ber, 1936. 
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frequently given for the courses, for which 
I have determined the rank, are: 


Rank 





. 
Present 

Winokur Study 
To give the student a general 

knowledge of the subject 

matter of science.......... 1 2 
To acquaint the student with 

the generalizations of sci- 

EE res oo ere 2 8 
To learn to understand the 

environment............ 2 
To serve as an introduction 

enabling the selection of 

regular science courses..... 4 xe 
To understand _ scientific 

ret eee 
To give the student an appre- 

ciation of the _ scientific 

Pere Pee eee 
To correlate the various fields 

OE MOE. ic con vosciasises 7 3 
To acquaint the student with 

the technique of science... 8. 
To show the student the influ- 

ence of science as an ele- 


Objectives 


ur 
wn 


13.5 


un 
un 


ou 
un 
un 
un 


10.5 


ur 


ment in civilization........ 8.5 9 
To provide the content for 

the teaching of general 

eee 10 21 


From the ranks of objectives found by 
Winokur, and the ranks of objectives that 
the present study show, considerable dif- 
ferences may be seen in five objectives: 





Rank 
— 
Present 
Objectives Winokur Study 
To teach students to appre- 
ciate the role science plays 
WA MOGOTE TEC... sc cnccccscce 11.5 1 
To correlate the various fields 
a ee 7 3 
To acquaint the student with 
the generalizations of sci- 
SEPP Pye eee 2 8 
To serve as an introduction 
enabling the selection of 
regular science courses..... 5.5 13.5 
To provide the content for the 
teaching of general science.. 10 21 


In the opinion of the surveyor, if the 
purpose of tiic general survey courses is 
to lay a broad, general background which 
will assist a person in living, much more 
emphasis might well be given to acquaint- 
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ing students with the main generalizations 
of science, inculcating the scientific atti- 
tudes, use of the scientific 
method, learning to solve problems in life 
situations, laying a basis for a balanced 
philosophy of life, and freeing the student 
from unfounded beliefs. 

The area of human activities is a social 
one and individuals must so direct their 
activities that they may effectively partici- 
pate in the social process. Whatever our 
standards of value may be, they are the 
products of intuition tested out by experi- 
ences, which constitute the basis on which 
individuals formulate certain generaliza- 
tions which act as motivating factors in 
their lives. A “truth” of science is true 
and just as much so in the hands of one 
individual as in the hands of another and 
while the sciences, in and of themselves, 
are really not the sources of standards of 
value, the findings of science afford the 
best material from which to derive stand- 
ards of value, and the process of evaluation 
or derivation of values is unique, over and 
above that of science; it is philosophical 
and not scientific. It would seem, then, 
that “laying a basis for a balanced philos- 
ophy of life” should have peculiar signifi- 
cance for the survey courses in science, as 
should “learning to solve problems in life 
situations.” Feeling is the ultimate indi- 
cator of all value; therefore the value of an 
activity lies in the consequences to the self. 
It is then the basic feelings of pleasantness, 
unpleasantness, excitement, and depres- 
sion, and emotions built up from these 
feelings plus perceived relations of the 
individual to some situation which deter- 
mine the disposition or attitude that an 
individual will assume toward situations 
which he comprehends and which involve 


developing 


an emotional reaction for or against the 
conditions inherent in the situation. 

It is the extent to which an individual 
is able to control his future behavior in 
terms of the feelings and emotions that 


such behavior arouses in him, and in terms 
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of the effect that such behavior will have 
on society, that is considered worthwhile. 
The art of living in cooperation with others 
is of paramount importance and the degree 
to which an individual reflects on his past 
experiences, the kinds of attitudes he 
acquires, and the methods of inquiry that 
he brings to bear on a situation determine 
how effective he will be in this art. The 
program of general education is to be justi- 
fied in so far as it assists a person in doing 
these things. That the main emphasis 
should be on developing a functional under- 
standing of the major generalizations of 
science, inculcating the scientific attitudes, 
stimulating the use of the elements of the 
scientific method, laying a basis for a sound 
philosophy of life, learning to solve prob- 
lems in life situations, and freeing students 
from unfounded beliefs would seem to be 
in keeping with such a program of general 
education and should be emphasized 
accordingly. 

Thirteen institutions indicate that the 
students are divided into sections; 5 state 
that they are sectioned on the basis of 
random sampling; 2 according to the type 
of curriculum pursued; 2 according to 
major interest or subject; and one each 
according to mental tests and minor sub- 
ject. From the rather wide range of 
students per section, one might venture the 
conjecture that in all probability schools 
section students to accommodate their 
schedules and not because of some set 
standard of number per section. The table 
following shows the frequency of the num- 
ber of students per section. 


TABLE V 
NUMBER OF STUDENTS PER SECTION 
Number of students per section Frequency 
ERE SLE Rey ae re ee 1 
DT oe Se cdca ck aakeneetheese enn 2 
RE eee ren os cl eehytireuk sas sec 3 
Senn. chien eaeeeerane wae 0 
eR ed andi cl ga a ale i 1 
Reh Lo eka aaah eee aes 0 
Rd I a ownie wiih atk ata ewe 3 
RN dol care oe i ae ls i ae 1 
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Approximately 1,650 students were en- 
rolled in survey courses in science this past 
year. 

Eight of the schools schedule the class 
meetings for three hours per week; 4, for 
four hours; 3, for five hours ; and 3, for six 
hours per week. 

Eleven courses are offered for two 
semesters and two fur one semester; four 
are offered for three quarters and two for 
two quarters. One school, a normal and 
industrial school, devoted twelve semester 
hours of credit to the survey courses in 
science, six semester hours each being 
given to the Survey of the Biological 
Sciences and the Survey of the Physical 
Sciences. Twelve schools give 6 semester 
hours of credit to the course; 3, eight 
semester hours of credit; 2, three semester 
hours of credit; and one school has a no 
credit system. 


TABLE VI 
ELEcTION oF CouRSES 


Election of courses Frequency 


Elective for freshmen............... 4 
Required for freshmen............... 11 
Elective for sophomores.............. 1 
Required for sophomores............. 4 
Required for all students for gradu- 
MT nehiG Ge ideseucuk edb wie au 3 
Elective for students majoring in 
NT and Bg eh Ca cu uicd eae a bee 2 
Required for students majoring in 
I rts Ta cose DT hea aie oi 2 
Elective for students minoring in 
NG 184k osc Ginia ecnp awakens aban 1 
Required for students minoring in 
erence hee ee 1 
Elective for students not majoring in 
SES aia a ene oeaneycaaeaaeene 3 
Required for students not majoring in 
055 kee aun eee ooaeeu esas 5 


In addition to the types of electives given 
above, one school states that the course is 
required of all students majoring in fields 
other than science, or mathematics, or 
home economics, or agriculture, or indus- 
trial arts; another school requires a year 
course in the Survey of the Biological 
Sciences for freshmen, and a year course 
in the Survey of the Physical Sciences for 
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sophomores; a third school indicates that 
the course is taken mainly by freshmen and 
that transfer (A.B.) students who do not 
have a year of science may elect it; a fourth 
states that the course is required of all 
students except those who elect the home 
economics curriculum; a fifth school is 
interesting in that at present the course is 
elective for all students in the Arts and 
Science Division of the college; and two 
schools require an examination for transfer 
students who show 


from other schools 


credit for equivalent work in science. 


TABLE VII 


Tue NumpBer oF Courses OFFERING SUBJECT 
MATTER FROM THE FOLLOWING 
Fretps INDICATED 


Subject matter fields Frequency 


ORR 5... Sieticc souk ok eee 18 
ila aia ig Ws ar serene Sin ee waren fae 18 
CE Sb bie cl cepa hb eure aed 18 
Et idis's yd We asic eee ee 17 
I CUNO no. oc cin aida deenevieees 16 
I 5c 1s Croiutnncr a witha hahaa cia ora 16 
a ne de og retiree age a 15 
ET foo casa -g 4s ds ernie Gree pe ve ole 13 
I 3 ic dd na en SRE ae 13 
NES o> sald. db a WHS RRR RA Ol 12 
OS EEC CEO OR 11 


NS COO ET OO 8 
IRIN. 5G & ww'a 4 eewadalee daown 8 
Ee ee ree ree 1 
SE EE via caeacavdeineastan 1 
A little Archeology 1 
en) EO Oe er eee 1 


From the above table, photography, 
nature study, archeology, and meterology 
are certain innovations that mark a point 
of departure from the traditional subject 
matter areas as chemistry, physics, botany, 
zoology, geology, astronomy, and so forth. 
Psychology and anthropology seem to be 
favored by some as sciences to be included 
in the survey courses. 

Relative to the technique used in organ- 
izing the courses, 78 per cent of the schools 
state that the courses were formulated by 
a committee and 22 per cent indicate 
that the courses were formulated by an 
individual. 


TABLE VIII 
Various Types OF ORGANIZATION OF THE 
CouRSES 
Organization of the course Frequency 
1. The course uses with slight modifi- 
cation the form of organization of 
subject matter found in the separate 
fields like botany, zoology, etc..... 4 
The course uses a small number of 
topics or principles as a framework 
with subject matter pertaining to 
them drawn from different fields. . 7 
3. The course is organized on the 
basis of relationships that exist 


bh 


between : 
a. Facts and generalizations of pure 
cinta at Rees ae ewene 1 
b. Pure science and applied science 7 
c. Science and philosophy, religion, 


morals, economics, politics, and 
other aspects of human life..... 5 

4. The course is descriptive in nature 

presenting information without 
much attempt to show relationships 1 

5. The course consists of a series of 

units based on a historical develop- 


— 
3 
2 
i} 
= 
= 
2) 
as 
a 
=> 
5 
oO 
wn 
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Havighurst* indicates that science sur- 
vey courses fall into four classes: compre- 
hensive, selective, analytical, and descrip- 
tive. In general the comprehensive type 
of course is described in 1 above, the 
selective type in 2, the analytical type in 3, 
and the descriptive type in 4; number 5 
emphasizes the historical development of 
the sciences. From an analysis of the 
catalogs of 64 liberal arts colleges for the 
year 1935-1936, Havighurst found that the 
majority of survey courses were compre- 
hensive courses. The present study finds 
that in most Negro colleges and universi- 
ties, the selective type of course is in favor. 
Many of the schools also use some of the 
relationships included under 3, when the 
course is organized as a selective course. 

One school that checked number one 
uses in addition, with slight modifications 
(b) and (c) under three and has a series 
of units under (5) on certain practical 
relationships. Another school has the work 


1 Robert J. Havighurst. “Survey Courses in 
the Natural Sciences.” The American Physics 
Teacher 3:97-101; September, 1935. 
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organized as in (a), (b), and (c) under 
three and includes somewhat (5). 

As for the methods of presentation, no 
school uses lectures or classroom discus- 
sions exclusively ; the predominant method 
of presentation is a combination of the 
lecture and discussion methods which 15 
schools state they use exclusively. There 
is a wide range and diversity of apportion- 
ment of the approximate amount of time 
allotted to lectures and discussions as 
shown in the following table. 


TABLE IX 


PER CENT OF Time Devotep To LECTURES AND 


DIscussION 
Per cent of time 
devoted to lec- 
tures and dis- 
cussion Frequency 
L 75) 4 
BEE CON EPShinsste ds tnnetenessinet eens 
L 60 3 
D4O(cccccccrectc tees eee eeee ee 
L 50) 2 
STAI n tees se secenwsnnesosees 2 
L 40) 1 
ERE earnh ean ensesnraneeintes ses 
L 30) 1 
aida aha etd 
L 65) 1 
BEER SHOAR GH ARR Erinn trareoecave ones 
L 30) 2 
GE el a 2 
L 60) 1 
ea ae 
L 70) 1 
BEEN TRTeNA ene tterntrphnnsas oeeres 
L 20) 1 
RC ranitses ata sthke sishw vans 


Ten schools state that individual confer- 
ences are scheduled and four state that 
individual laboratory work is required ; one 
school indicated that six weeks of indi- 
vidual laboratory work is required per 
semester, while another requires four hours 
per week throughout the semester. Gen- 
erally laboratory work takes the form of 
demonstration experiments, 17 schools in- 
dicating that this method is used; in only 
two instances are demonstration experi- 
ments performed by students; while 14 
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schools state that demonstration experi- 
ments are performed by teachers and seven 
by both teachers and students. In one 
instance we find that specialists are in- 
vited in to conduct lectures and discus- 
sions, and another school states that the 
methods used differ in different sections of 
the same course, of which there are three. 
Eight 
course is taught by one person and an 


schools indicate that the whole 
equal number state that different phases 
of the course 


physiology, 


such as botany, zoology, 
physics, chemistry, and so 
different teachers. 

The following table will 


forth are taught by 
suggest the 
extent to which certain teaching aids are 
used in connection with the course. 


TABLE X 


TEACHING AIDs 


Teaching aids Frequency 


ee Pe ere Pee re 16 
ee 15 
he oa a. & vince bolae ene sieee'e 16 
SC CEOR os tiaperdeasadecns ence 14 
er Po he Sk twa sap 6 
Silent motion pictures.............+.. 8 
Sound motion pictures............... 9 


Two schools maintain a museum where 
experiments are so set up that they may 
be performed by students in a few minutes. 
Ten schools state that field trips are made 
in connection with the course. 

In determining the extent to which a 
comprehensive examination over the sur- 
vey course is used as a means of both 
evaluating the student’s work and as a 
means of admitting the student to ad- 
vanced standing, the following table shows 
that ten or approximately 52 per cent of 
the schools require these examinations, 
while in no case is such an examination 
used as the sole basis for a final grade for 
the course. Approximately the same per- 
centage of schools that require a compre- 
hensive examination require that a com- 
prehensive examination be taken before 
being admitted to junior standing or to 
the major division or the senior college. 
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TABLE XI 
Use or CoMPREHENSIVE EXAMINATIONS 


Use made of comprehensive exam- 


inations over the whole course Frequency 
a RA ee peer 10 
i EOIN. 6 is. 5a Gh wi ane dine aban 5 
3. Taken on certain specified dates.. 8 
4. Taken when the student feels that 
he is ready to talkee it..........00.c0 0 
5. Required before being admitted to 


junior standing or to the major 
division or the senior college...... 10 
6. Required for transfer students be- 


fore being admitted to junior 
Mo eae ne aa otas 2 
7. The sole basis for a final grade 
ari ne ee 0 
8. Given to transfer students from 
other schools who feel that their 
background in science is sufficient 
to warrant their taking the exam- 
ination without having taken the 
ER ese een ee 2 


Approximately ten per cent of the schools 
require such an examination for transfer 
students before being admitted to junior 
standing and only ten per cent of the 
schools seemingly are liberal enough to 
give such an examination to transfer stu- 
dents from other schools who feel that their 
background in science is sufficient to war- 
rant their taking the examination without 
having taken the survey course. 

In answer to the question of the use of 
a syllabus in the course, nine schools or 
approximately 47 per cent of the schools 
answered in the affirmative. Generally in 
such cases the syllabus used was formu- 
lated by the members of the regular staff. 
Eleven or approximately 58 per cent state 
that a basic textbook is used in the course 
and only one school indicates that the 
syllabus is used in conjunction with the 
basic textbook. Approximately 68 per 
cent of the schools require special refer- 
ences in addition to the textbook or 
syllabus. , 

Of the persons who offered instruction 
in these courses during the year 1938-1939 
approximately 24 per cent held a doctor’s 
degree, 73 per cent a master’s degree and 
three per cent the bachelor’s degree. From 
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the degrees held by these instructors it 
would seem that their preparation is ade- 
quate to give instruction at the junior 
college level. Many of the teachers with 
master’s degrees have one or more years 
of graduate work beyond that degree and 
are working on their doctorates. 

In considering the professional rank of 
these teachers, 17 or 48 per cent have the 
rank of professor; nine or 26 per cent the 
rank of instructor; six or 17 per cent, the 
rank of assistant professor; and three or 
approximately nine per cent have the rank 
of associate professor. 


Twenty-one teachers have had _ high 
school teaching experience; the modal 


number being seven with two years of 
experience. The number of years of high 
school teaching experience ranges from 
one to nine years. 

Thirteen teachers have had experience 
in teaching in junior colleges, the range in 
years being from one to seventeen. In 
general the majority of them have had 
from one to six years of experience; and 
three have had from fourteen to seventeen 
years of experience. The teachers seem 
to group themselves at the two extremes of 
the range having either from one to six 
years of experience or from fourteen t 


seventeen years of experience. 


TABLE XII 

PROFESSIONAL TRAINING IN EpucATION 
Number of semester hours Frequency 
EC Md cupanieta we duai eaten ek ak wes ee 9 
PUN cn acnas £5 ed edie Rationales eines 
BE hawk KowswetbeanoaNeshioadaon 2 
DR ai chu h chon baemeedes ahaae wade 6 
OS re rer ore: ree a 
ST ona sce ly sua ne vnk atesicdesiena cubs 7 
MDs 0's. dita amen cloeseed tee be deere 5 
Ms wu ducd® cacnies oud wade Puwe-d apttates 0 
Div ndnhkuh einsickvecer aaa sss neers 2 
BR ee ree ey eens 1 
RR a a re cee ee 1 


* Six teachers have had no professional train- 
ing in Education. 


It is seen that all of the teachers with 
the exception of six have had some training 
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in professional courses in Education and 
of the 30 who have had such training the 
number of semester hours of work taken 
ranges from three semester hours to fifty 
semester hours. 

The number of years of experience in 
teaching survey courses in science that 
these teachers have had ranges from one 
to eleven, with the modal number being 
four years. Twenty-six have had from 
one to four years of experience and ten 
from five to eleven years. No doubt the 
teachers who have had from ten to eleven 
years of experience in checking this item 
referred to the course in general college 
biology which has been taught for many 
years on the college level. 

These teachers have had from one to 
seven years of experience in teaching the 
particular survey course in science that 
they taught this past year. Twenty-four 
or two thirds of the teachers have had 
from one to three years of experience with 
the courses that they taught during the 
year 1938-1939, while twelve or one third 
of the teachers have had from four to seven 
years of experience with the course taught 
this past year. It is readily seen that the 
majority of the teachers have had from one 
to three years of experience in teaching the 
courses that were taught this past year. 
Eighteen of these teachers have been mem- 
bers of their present faculties from one to 
four years; sixteen, from seven to eleven 
years; one, thirteen years; and two, from 
sixteen or seventeen years. 

The following tables list what the teach- 
ers of these survey courses in science con- 
sider as the advantages and disadvantages 
of the courses as now taught. 


TABLE XIII 


DISADVANTAGES OF THE SURVEY COURSES IN 
SCIENCE 
Disadvantages 
1. It is at a disadvantage because of 
the difficulty in finding teachers 
well-trained or well-versed in the 
subject matter of more than one 
subject field and more than one 
SE BOE sn on.s sivas ceuwacsacnan 17 


Frequency 
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Disadvantages Frequency 
2. It is superficial in treatment of 
GD EEE 8 vin sows viscicaces 16 


3. It lacks uniformity in grading and 
examining when more than one 


professor conducts the course.... 15 
4. It disregards the disciplinary value 
of scholarly work in science..... 10 


5. It causes the student to become 
unscrupulous in grasping at con- 
clusions and puts a premium on 
shallow generalizations .......... 9 
It engenders a distaste for details 
It causes competitive major-seek- 
ing by some of the departments. .. 5 
8. It is at a disadvantage because of 
a lack of interest on the part of 
professors offering the course.... 
9. It does not take sufficient account 
of individual difference because of 
the planned nature of the course.. 5 
16. It does not take sufficient account 
of the amount that students can 
assimilate if pressed............. a 
11. It develops an impatience with the 
drudgery of scholarship.......... 
12. It lacks the cooperation between 
the different professors conducting 
PPPS PRS Ee Pre 
13. It is at a disadvantage because of 
difficulty of getting concrete learn- 
CCPC EPEC CCT COTE 5 
14, It is at a disadvantage because of 
the difficulty of fitting laboratory 
work into the course............ 
15. It is at a disadvantage because of 
the difficulty of obtaining desirable 
texts which should integrate the 
course objectives, present the sub- 
ject matter as a continuous whole, 
and emphasize the essential facts 


NO 
N 


uw 


Los) 


we 


nN 


Rt EE Src iccn wedneotenees 2 
16. It is at a disadvantage because of 

cost of equipment................ 1 
17. It is at a disadvantage because of 

ft fe 1 


18. It is at a disadvantage because 

routine laboratory work is essen- 

tial to the mastery of any science.. l 
19. It is at a disadvantage because of 

the difficulty in the presentation 

of the course offerings so as to 

hold the student’s interest who 

may not plan to pursue the nat- 

ural sciences beyond the level of 

this general course............... 1 


TABLE XIV 
ADVANTAGES OF THE SuRVEY Courses IN SCIENCE 
Advantages Frequency 
1. It helps students secure a compre- 
hensive knowledge of the natural 
SG so x's a ds aa Feed eee Kae aes 28 
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NI 


Advantages 
It helps students secure an inte- 
grated and humanized understand- 
ing of the natural sciences....... 
It exposes the students to many 
sciences which may help them to 
make a wise vocational choice.... 
It develops the survey habit, “see- 
ing things whole” 
It makes the requirements of sci- 
ence appear more 
the average student 


reasonable to 
It improves the quality of regular 
introductory courses in the special 
fields of science by relieving them 
of “requirement meters”......... 
It allows the students to come in 
contact with the more mature 
members of the faculty of wide 
Sere er ee eee 
It supplies some needed informa- 
tion for intelligent daily living... 
It enables students to read current 
literature with partial 
standing. ... 


under- 
It has the advantage of more than 
one lecturer each of whom has 
done special work in his field.... 
It teaches the concepts and terms 
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Frequency 


28 


_ 
ur 


Advantages 

of scientific language as 
the scientific method............ 

It prepares teachers (elementary ) 
to help boys and girls answer 
their own questions in the field of 
REE EA SA ae 
It destroys false preconceptions 
before those who are not going to 
specialize in the sciences have fin- 
ished college 
It serves as a means of develop- 


ing a favorable attitude toward 
science courses; i.¢., it motivates 


and erases the average high-school 
graduate’s idea that sciences are 
|. OP ie On ee ee ee 
It serves as a preparation for 
those students who plan to con- 
centrate (specialize) in some 
branch (department) of the nat- 
OEE SRNEOUE on ccaccascascvronees 
It should serve as a basic intro- 
ductory course in the methods of 
skills of the natural sciences..... 
It should afford an opportunity 
for students to pursue a more in- 
tensive study in fields of special 
interest, and thus dead to inde- 
pendent study and critical thinking 
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Frequency 





Api 
has be 
centut 
benefi 
of its 
itself 
biolog 
in se 
indivi 
wortl 
speci 
the o 
ony 2 
Since 
and 
there 
tate 
espec 
tion 
tivel: 
done 

Tl 
able 
or tl 
beek 
body 
and 
abov 
type 
colo 
mus 
affa 
colo 

A 
whi 
bro 
of ¢ 
lies 
ma} 
tive 
bei 
obs 


for 


,No.5 


juency 
, AN IMPROVED OBSERVATION HIVE 
Conrap C. PRESSEY 
Post Road Junior High School, White Plains, N. Y. 
1 
Apis mellifera, the familiar honey bee, dance, and the building of the queen cells. 
has been the object of man’s attention for Further, the class may not see the brood 
1 centuries. It is one of the few directly cells in their different stages, the pollen 
beneficial insects, and one which because cells, or the queen herself. 
of its highly developed social life finds The observation hive described in this 
itself the object of study in general science, article is an attempt to overcome these dis- 
) biology, zoology and entomology courses advantages, but is not without a few in 


in secondary schools and colleges. The itself. However, it is believed to be 
individual insect may be interesting and superior to the traditional type in that it 
worthy of study as an object of high is possible to observe all of the above men- 
specialization, but much more valuable is tioned activities. 

the opportunity to observe the entire col- For the relatively few teachers who are 
ony at work on its many fascinating tasks. beekeepers, building and operating such a 
Since the honey bee has never been tamed hive will be a simple matter. For the 
and has certain peculiarities of defense, others, after the hive has been built by the 
there are many teachers who would hesi- teacher or the pupils in the school shop, 
tate to use such demonstration material, two courses are open. Purchase a colony 
especially in the classroom. The observa- from your local beekeeper and have him 
tion hive, however, provides a compara-_ install it, or immediately take up this fas- 
tively simple method by which this may be cinating hobby, which is much easier than 
done. might be supposed. 

The ordinary observation hive, purchas- sriefly, this hive is composed of three 
able from dealers in beekeepers’ supplies distinct sections. On the bottom is the 
or the type that is generally made by the ordinary hive body containing the brood 
beekeeper himself, is a glass-walled hive frames. Directly above this is a glass- 
body containing one or two brood frames sided observation chamber. The top sec- 
and possibly a few comb honey sections tion is simply a rack or frame to which are 
above. The principal advantage of this fastened the lifting wires when the frames 
type of observation hive is that an entire have been raised into the observation hive. 
colony cannot be accommodated, and it An ordinary ten-frame hive body is used, 
must be considered a rather temporary fastened to the bottom board by means of 
affair. Reproduction is limited, and the a metal strip at each corner. The bottom 
colony may dwindle away. board in turn should be fastened to the 

Another type of hive body is found in _ floor or bench by angle irons near the cor- 
which there is accommodation for ten ners. It is suggested that only nine instead 
brood frames, and the four walls are made of ten frames be used, since the sticking of 
of glass. The disadvantage of such a hive the frames due to wax deposits between 
lies in the fact that only the outside frames them will present a problem when the 
may be observed, and there is compara- frames are lifted. The hive body is not 
tively little activity so near the light. Such meant for observation, and very little atten- 
being the case, it is usually impossible to tion need be paid it. In it the brood is 
observe such interesting activities as the raised, the honey and pollen are stored, and 
forming of the wax chains, the pollen the other activities are carried on. It 
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should be kept dark and free from vibra- 
tion with an exit tube to the outside air so 
that the bees may go about their usual 
business of collecting pollen and nectar. 
The exit tube may be made of wood, or 
better still of wood with sections of glass, 
so that pupils may see the bees going in 
and out of the hive, especially when they 
are collecting pollen and are returning with 
the brightly colored substance in the pollen 
baskets. The main hive opening should be 
blocked off with wood, leaving a space of 
about six inches in the middle through 
which the bees may pass. The exit tube 
should be fitted snugly over this and fas- 
tened to the bottom board and the hive 
body with angle irons. The bottom of the 
tube should be made of wood, and in case 
the hive is to be below the level of the 
window opening, the slope of the tube 
should be gentle. The top side of the tube 
may be made of glass, and this should be 
covered with cloth or a strip of wood 
when observations have been completed. 
The window may be raised and the tube 
allowed to extend from it, the rest of the 
opening being blocked off so that bees will 
not be able to enter the room, or a hole 
may be cut through the window frame. It 
is an excellent idea also to place a landing 
platform outside the window, since heavily 
laden bees sometimes have difficulty in 
effecting a safe landing on a small space. 
The observation body, which is placed 
directly over the hive body, should be of 
the same width but two inches longer than 
the brood chamber. This is necessary in 
order to facilitate the easy lifting of the 
brood frames. A one inch strip of wood 
may be fitted along the front and the rear 
of the brood chamber at the top to take 
care of the added length of the observation 
chamber. The two chambers should then 
be fastened together with a metal strip at 
each corner. The observation body itself 
should be built in the form of a frame. 
The two ends should be of wood, but the 
sides should have panes of good quality 
window fastened with 


glass securely 
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wooden strips. There is, of course, no 
bottom board, since it fits directly over the 
main hive body. The top should also be a 
solid piece, similar to the inside cover of 
an ordinary hive. Through this cover, 
which is fastened in place with wood 
screws along the sides and ends, there will 
be drilled nine holes at the front and nine 
at the back, spaced in such a manner and 
of such diameter that only wires may pass 
down through to connect with screw eyes 
which have been fastened at either end of 
the top of each of the brood frames. The 
wires will have loops in them at the top 
end, but they are fastened securely at the 
bottom. By passing the fingers through 
the loops of the two wires connecting with 
any one brood frame, that frame may be 
lifted up from the hive body into the obser- 
vation chamber and hung on hooks above, 
which are fastened into the supporting 
rack. 
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The supporting rack may be a movable 
one which can be slid back and forth across 
the top of the observation body, and on to 
which two or three pairs of wires may be 
hooked. Or, it may be a third story in 
which there is a hook for each wire below. 
The latter method is perhaps the safer and 
the easier to operate. 

The obvious disadvantage of such an 
observation hive is the lack of a comb 
From the educational point 
of view very little will be lost, as supers or 
extracting frames may be kept in the class- 
room and their use explained. That which 
actually goes on in the super might well be 
demonstrated from the brood frames where 
the unripe honey can be seen in the cells 
and the light colored capped-over honey 
cells are also to be seen. 


honey super. 


However, it is 
possible to demonstrate the complete proc- 
ess, if it is desired, by the construction of a 
more complicated hive in which the glass- 
walled super is placed on top and the 
observation chamber is placed at the side. 
It would be necessary in such an arrange- 
ment to pull or push the brood frames out 
horizontally into the glass-walled hive. 
This would entail increased expense and 
labor, and in addition it would be more 
difficult to operate. The increased advan- 
tage of seeing the comb honey sections 
filled would hardly warrant it. It is also 
possible to use such sections in the vertical 
lift type of hive just described by putting 
the sections in the observation chamber at 
one side where they will not interfere with 
the lifted brood frames. They may be re- 
moved as they are filled, or the entire ob- 
servation chamber may be given over to 
getting a crop of honey to the exclusion of 
knowing what is going on within the brood 
chamber. 

A further refinement of the apparatus 
would be the inclusion of a metal sheet 
which could be slipped through a thin slit 
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in the wood so that the hive body might 
be darkened when the observation is com- 
pleted. This would necessitate a different 
method of wires for raising the frames, as 
the wires would have to be unhooked be- 
fore the sheet could be put in place. A’° 
simpler method perhaps would be to have 
the wires all pass through a sheet of metal 
or wood which fitted closely over the 
frames and acted as a cover for the hive 
body. When the frames were to be raised, 
the wooden sheet would come with it or a 
wire at each corner could be used to raise 
it first. 
absolutely necessary. 


It is doubtful that such a cover is 


Once the hive as described has been 
installed, its care and operation is com- 
paratively simple. The pupils and teacher 
are sufficiently protected from the insects, 
and the bees need very little care. 
as the first skunk cabbage pokes up through 
until the last fall 
withered, the bees are able to feed them- 
selves. 


As soon 


the soil flower has 
If they are a strong colony, they 
will provide sufficient food for themselves 
for the entire winter. 
weak, it will be unable to provide for itself 


If the colony is 


and will undoubtedly be greatly decimated 
by spring unless food is provided for them. 
Comb honey may be placed in the observa- 
tion chamber, or an opening may be cut in 
the wall so that a feeder can be attached. 
Usually the hive is wanted in the class- 
room only during the warm months when 
the bees are most active, but it is possible 
When ob- 
servations are not being made, it is well to 


to make it a permanent feature. 


fasten panels of wood or pieces of cloth in 
such a manner that the interior will be kept 
dark. 

Such a hive, although a little more com- 
plicated than the usuual type and perhaps 
a little more difficult to build, will be found 
to be well worth the trouble and an added 
attraction in any science classroom. 








SOUND: A STUDENT TEACHER’S FIRST LESSONS 


Patrick D1DoMENICO 


Junior at State Teachers College, Glassboro, New Jcrsey 


How We Came to Study Sound.—There 
is not a single person who does not come 
in contact with a variety of sounds in the 
Nature is full of 
sounds, and to these have been added those 
which are produced by the various instru- 


course of a single day. 


ments which man has invented. An aware- 
these 
sounds constituted my purpose in teaching 
a unit on sound during my practice work 
in the Fourth, Fifth, and Sixth grades of 
Spring Road School at Vineland, New 
Jersey. 

One morning I brought a set of tuning 
forks with me. 


ness and knowledge of some of 


I had hardly put these on 
my desk when a group of boys and girls 
asked, “Are those magnets?” I saw at 
once that they were curious and were eager 
to find out the name of the instruments. 
A group of boys immediately began to look 
for a picture in science books and dic- 
tionaries. The desired motivation for the 
unit had been attained at once. Very 
simple sound experiments were featured 
during our morning exercises. Among 
those were the carrying of sound vibra- 
tions through a string tied to a vibrating 
spoon, producing waves in water when a 
vibrating fork was put into it, observing 
that the tone produced by a short vibrating 
fork was much higher than that produced 
by a longer one, and showing that violin 
strings of different lengths produced dif- 
ferent tones. These experiments provided 
for further motivation. 

The classes decided that there were 
other things about which they wanted to 
know. Therefore, it was suggested that a 
composite notebook be made containing the 
facts concerned with sound. The making 
of this notebook was to be the work of a 
special committee selected by the class to- 


gether with any additional assistance from 
other classmates and from the teacher. 
Things We Wanted to Know.—One 
class period was devoted to discussing 
some of the 


things which the 


wanted to know. 


pupils 
Some of these questions 
were not spontaneous but were deduced 
and formulated after the pupils had ob- 
served the experiments pertaining to them. 
Among the things which they wanted to 
know were the following: 

1, What is sound? 

2. What things are necessary in order that 


sound may be produced? 
3. How does sound travel? 





4. In which materials does sound travel 
fastest ? 

5. Which travels faster—light or sound? 

6. Under what conditions does sound travel 
best? (temperature) ? 

7. What causes echo? 


8. How do we hear sound? 
9. How do we get different tones from our 
musical instruments ? 





Sound Experiments—Much of the suc- 
cess of the unit was due to the fact that for 
almost every abstract fact of importance 
we had a simple experiment to make it 
concrete. Among the experiments which 
were used were the following: 


Problem—To find out what things are neces- 
sary for making sound. 

Materials (same for all experiments): tun- 
ing fork, bell, clock, pan of water. 

Problem—A vibrating object is very necessary 
for sound. 

Method: (1) Strike a tuning fork, (2) Put 
the fork in water. 

Observation: (1) The vibration from the 
tuning fork caused waves in the water, 
(2) When the fork stopped vibrating there 
were no more waves. 

Result: Vibrating objects produce sound. 

Use of this result: Musical instruments. 

Problem 2—Force is necessary to produce 
vibration. 

Method: (1) Apply force to the bell, 
(2) Let the bell stay on the desk. 
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Observation: The bell rang only when force 
was applied. 

Result: Force is necessary for sound. 

Use of this result: Force is necessary in 
order to play musical instruments. 

Problem 3—Something must be able to carry 
sound. 

Method: (1) Strike a tuning fork and hold 
it, (2) Strike a second time and let it 
vibrate. 

Observation: (1) When the fork was held 
in the hand the vibrations were absorbed, 
(2) When the fork was permitted to 
vibrate the air carried the sound to us. 

Result: Air carries sound. 


Problem 4—In order to have sound we need 
someone to hear it. 

Method: (1) First everyone in the class 
listened to the clock tick, (2) Next a few 
pupils went out in the hall. 

Observation: (1) At first everyone heard 
the clock, (2) The people out in the hall 

did not hear the clock. 

Result: To have sound someone must be 
there to hear it. 


Objectives of the Unit——The objectives 
which were to be attained at the comple- 
tion of this unit were as follows: 


1. To interpret the relation of sound to daily 
life. 

2. To find out the necessary factors in the 
production of sound. 

3. To become familiar with the laws of vibrat- 
ing strings, namely, 

(a) The sound as affected by length. 
(b) The sound as affected by tension. 
(c) The sound as affected by diameter. 

4. To understand the production of sound by 
vibrating air column, and comparing it with 
the laws of vibrating strings. 

5. To find out how sound is produced by per- 
cussion instruments. 


6. To study musical instruments using the laws 
of sound production which have been 
learned. 


7. To find out how sound is produced by the 
human voice. 

8. To learn the important parts of the ear and 
how we hear sound. 

9. To find out the meaning of echo and the 
conditions necessary for its production. 


Applications of Sound Discussed.— 
During our class discussions, we found that 
the things which we had been talking about 
surrounded us on every hand. For ex- 
ample, we made the following list of things 


which produce sound: 


sound 


LEssONS ON SOUND 


1. Talking 

2. Birds 

3. Bells 

4. Musical instru- 
ments 

a. 

~~ ¥ 

Cc. «© 

d. violin 

e. horn 

f. phonograph 
g. bugle 

h. saxaphone 
i. drum 

j. cymbals 
k. clarinet 

l. cornet 
m. harmonica 
Cars—trucks 
6. Wind 

7. Horns 

8. Volcanoes 

9. Rain 

10. Thunder 

11. Trees 


ur 


Perhaps our 


was 


1 
] 
1 


? 


greatest 
that of 
Each instrument is classed according to the 


musical 


. Hail 
3. 
4. 
15. 


16. 


Whistles 

Saw 

Doors 

Skates, Ice and 
Roller 


. Airplanes 
° Li »ckers 


Clocks 
Watches 


. Vacuum cleaners 
. Water 


Heart 


. Fire 

25. ‘Telegraphs 
. Telephones 
. Glass 

. Chairs 


Mosquit eS 
Butterflies 
Frogs and toads 


. Typewriters 


Movies 


Earthquakes 


applications of 
instruments. 


way in which the sound is produced: 


Wind instruments 


1. Accordion 
2. Cornet 

3. Bugle 

4. Fife 

5. Clarinet 

». Ocarina 


~ 


l 


2 
8. 
9. 


0 


Harmonica 
Trumpet 
Oboe 
Trombone 


11. Organ 


| 


2. Saxophone 


Percussion instruments 


1. Drums 
2. Xylophone 
3. Cymbals 


4. 
4 


6. 


Bells 
Triangle 
Gong 


String instruments 


. Violin 
. Violin cello 
3ass viol 


whos — 


4 


». 


6. 


Harp 
Guitar 
Mandolin 


V ocabulary.—During our study of sound, 


the pupils with my help: 


meaning to our facts and concepts. 


the learning of new words gave added 


The 


following definitions were formulated by 


Tuning Fork—a vibrating instrument. 
Vibration—A back and forth motion causing 


sound. 
Velocity—Speed. 
Sonometer—An 


instrument 
sound vibrations. 


which _ records 








280 


Rare—The wave particles are far apart—“rare 
factions.” 
Dense—The wave particles are close together 


—condensations. 

Density—The number of molecules in a given 
space 

Frequency—The number of vibrations per 
second. 

Percussion Instruments—Those instruments 


played by hitting. 
Glottis—A small opening in the throat. 
Larynx—The voice box or Adam’s apple. 
Auditory Nerve—The nerve which carries 
sound impulses to the brain. 


Eustachian Tube—The air tube which leads 
from the mouth to the ear. 
Intensity—The amount of force with which 


particles move in a wave. 


Loudness—The ease with which a sound is 
heard. 
Pitch—The quality of sound determined by 


vibrations. 


Learnings.—The following learnings re- 
sulted from our unit: 


1, Things necessary for making sound. 
a. anything which will make sound (vibrate) 
b. Force 
c. Air—anything that is able to carry sound 
d. Somebody to hear the sound 


2. Percussion Instruments with definite pitch. 
a. Bells 
b. Triangle 
c. Xylophone 


3. Things which determine the kind of sound 
made by a drum. 
a. Tightness of skin 
b. Size of drum 
c. Force with which it is struck 


4. Making sound with wind instruments. 

a. A short air column produces a high tone 

b. A long air column produces a low tone 

c. A small diameter gives a higher tone than 
a large one 

d. Keys are used to change the length of the 
air column 

e. The reed in reed instruments helps to pro- 
duce a tone 


5. Hearing Sound. 

There are three parts of the ear: outer ear, 
middle ear, and inner ear. When some one 
speaks to you, if the waves are rare the waves 
give your ear a light tap. But when the waves 
are dense the waves give you a heavier tap. 

When the sound comes to your ear, it strikes 
the ear drum causing it to vibrate. A bone called 
the hammer is attached to the bottom of the ear 
drum. When the ear vibrates it causes the ham- 
mer to shake. The anvil is attached to the 
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shakes. 
anvil and it 


hammer, vibrates when the hammer 
The stirrup is attached to the 
vibrates when the anvil shakes. 

In the inner ear is a fluid through which the 
waves travel, if the wave is a dense wave the 
fluid moves faster. 

When the fluid goes through the spiral coil it 
moves faster. 

The auditory nerve system goes to the brain 
that translates the dots and dashes. 

Take Care of your Ear: 1. Use a soft cloth 
to wash your ear, 2. Don’t blow anything in the 
ear, 3. Don’t put anything in your ear, 4. Don’t 
make a loud noise in somebody’s ear. 


6. Hearing Ourselves Talk. 
a. Echo is the bouncing back of sound 
b. When do we have echo? 
(1) If a place is quiet 
(2) When there is no material to absorb 
the sound 
(3) When we have a reflecting surface 
(a) Walls of a room 
(b) Buildings 
(c) Trees 
(d) A mountain 
(e) Ground 
(f) Air of different density 
(g) Clouds 
(4) The reflecting surface must be at least 
55 feet away. 
c. When we will not have an echo 
(1) When there is no reflecting surface 
(2) When there is material that will absorb 
sound. 
(3) You have no echo when the ceiling is 
irregular. 
(4) When the reflecting surface is not 55 
feet away 


7. Knowing the Voice. 
a. Use of the voice 
(1) Talking 
(2) Singing 
(3) Whistling 
b. How sounds are made 
(1) Voice box—Adam’s Apple—Larynx— 
Vocal Cords 
(2) Small opening—Glottis 
(3) Air makes vocal cords vibrate 
(4) Tongue 
(5) Lungs—supply of air 
(6) Nose helps to make the sound clearer 
(7) Teeth 
c. How different sounds are made 
(1) Sound is produced by expiring air 
(2) Muscles make the vocal cords shorter 
or longer 
(3) Speed of air, passing over cords 
(4) Small opening of glottis—higher tone 
(5) Large opening—low tone 
d. Why voice changes when person gets older 
(1) Because Adam’s Apple gets larger and 
the vocal cords get longer 
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lakes, e. Why do girls have higher voices 8. The Story of Stradivari. 
nd it (1) Because they have smaller Adam’s When Antonio Stradivari died on December 
Apple 18, 1737, he was more than 90 years old. 
h the (2) The vocal cords are shorter He had made more than a thousand musical 
e the f. Why do some men have higher voices instruments, the chief one was violins. 
(1) More practice The secret of making this varnish, with its 
oil it (2) It was born in them growing colors of orange or red, has never been 
g. How can we whistle discovered. 
brain (1) Small opening of your lips—high On exhibition in the library of Congress in 
sound Washington, D. C., is a valuable collection of 
cloth (2) Large opening of your lips—low Stradivari instruments, including three violins, a 
n the sound viola, which is larger than a violin. 
Don’t 
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Editorials and Educational News 


THE SCIENCE TEACHING OF 
TOMORROW 

Give a young child an expensive gold 
watch and a ten-cent tin one and he will 
make no distinction between them. Both 
will soon be battered to pieces with great 
energy and delight. The child no 
sense of relative values. He is also deter- 
mined to find out why one watch ticks and 
the other does not. 


has 


His innate curiosity 
The child 
is, indeed, father to the man who has 
always desired to discover how things are 
put together and how they work. 


rules out all other tendencies. 


Our earliest ancestors were experts at 
destruction, but short on creation. They 
were at all times completely at the mercy 
of their environment. 


elements. 


They feared the 
They were terror-stricken at 
every powerful manifestation of Nature. 
They had no idea of the relation between 
cause and effect. 
superstitions. 


They were ruled by 


However, the time did come when man 
began to use his natural curiosity for defi- 
nite ends. He began to see relations be- 
tween things. Once he developed the 
lever, the inclined plane, the wheel and 
axle and the pulley his rapid progress be- 
gan. It was a long leap from Archimedes 
to the Renaissance, but the fruits of the 
search after truth which took place between 
this man and this period were the pyramids 
and the ox-cart on the one hand and the 
electric locomotive and the Empire State 
building on the other. 

What the science of tomorrow will be 
no one dare prophesy. The present New 
York The World of 


gives one some hints of it. 


Fair: Tomorrow 
We may be sure that it will exceed the 


wildest dreams of our imagination. The 


pure scientists will discover new laws and 
new principles which govern and shape our 
universe from microbes to the Milky Way. 
And all will have been the result of the 
growth of the faculty and ability to make 
comparisons and reach judgments. These 
two abilities have developed with extreme 
slowness throughout the ages. 
come to stay and to grow. 

It is interesting to know that this ad- 
vance was first summed up in a man who 
lived three hundred years before the Chris- 
tian era. Aristotle was the first man to 
recognize the validity of logical thought 
processes based upon actual and accurate 
observations. He pointed the way for all 
time to a new, distinct and proper use of 
the mind in thinking about anything. This 
man observed, observed and then observed 
again. His one great fault was that he did 
not experiment. 

Following him for two thousand years 
scientific thought was at a standstill while 
theologians debated and laymen took for 
granted that a horse had canine teeth and 
man had an odd number of ribs, since one 
had been removed to form woman. No 
one dared to look into a horse’s mouth or 
count his own ribs in the privacy of the 
boudoir. That would have been heretical, 
vulgar and sacrilegious. 


They have 


And then came Copernicus who ob- 
served the heavens with a quaking heart 
and a reverent mind. Galileo, that great 
Florentine, followed him and refused abso- 
lutely to believe anything simply because 
someone in authority had declared it to be 
true. Determined to find out things for 
himself, this man not only accurately ob- 
served but he also experimented. Through 
him was the true and modern spirit of 
scientific thinking born and nurtured. 
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It was with a spirit of humility that I 
stood some few years ago in the cathedral 
at Pisa and looked at the lamp which is 
reputed to be the same one that gave 
Galileo his ideas of the laws of the pendu- 
lum. It was with a spirit of elation that I 
climbed the many steps of the leaning 
tower of Pisa and from its top dropped, as 
he did, two objects of unequal mass and 
weight at the same instant, to prove his 
contention regarding the laws of falling 
bodies. I tried to realize to some extent 
his spirit of adventure, his determined 
search after truth and his courage to face 
persecution, probable exile and possible 
death. 

Threatened, he serenely went his way 
confident that his ideas would prevail. And 
so they have. Toricelli, Newton, Priest- 
ley, Lavoisior, Faraday, Tyndall, Darwin, 
Lister, Pasteur and all of our modern 
scientists are bringing us out into the white 
light of scientific truth. With these shin- 
ing examples of truth for truth’s sake 
before us, what shall be the kind of science 
we shall teach our boys and girls today 
and tomorrow ? 

Few boys and girls of our secondary 
schools will enter the fields of pure science 
through the doors of our technical schools. 
Most will step directly into the work-a-day 
world to fight the battles of existence. 
What kind of science should be taught 
these boys and girls? What kind of sci- 
ence were you taught? What kind of 
science are your children being taught 
today? Is it the kind of science you want 
them taught? Is it the kind that inspired 
Galileo, Darwin, Lister and Pasteur and 
made them apostles of truth and right liv- 
ing? if this is not the kind of science they 
are being taught they are not getting what 
they ought to have. They are entitled to a 
science which motivates them to want to 
develop right methods of thinking, a whole- 
some attitude to the problems and a full 
appreciation of the verities of life. 

The content of general science, biology, 
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physics and chemistry and allied sciences 
lends itself admirably to the attainment of 
these ends in the hands of expert and wise 
and right-minded teachers. 
will, when properly handled, open the eyes 
of our youth to the wonders and mysteries 
of Nature, reveal the romance of the com- 
monplace, and set before them the ideals of 
truth and discipline as life guides. 
was the science of Galileo and Pasteur. 
Such is the science of Compton, Jeans, 
Millikan and Einstein. 

Every new science text is stuffed full of 


These sciences 


Such 


facts. But what about principles? What 
about the proper methods of thinking 
about these facts and principles? Hardly 


5 per 
cent of its pages to discussion of principles. 


a text in any science today gives 2 


Again we may ask: What shall be the con- 
tent of the science teaching of tomorrow? 
The answer may well be: It will be com- 
posed of facts but only enough facts to 
make it possible to understand principles 
based upon these facts. 

To illustrate. 
periments of Galileo involved a method. 


The observations and ex- 


There is a best method of doing anything, 
even washing dishes or cultivating a gar- 
den. 
method. 

but is it? 
may say that this method is the solution of 


And that best method is the scientific 
Old stuff we may retort. Yes, 
For the sake of simplicity we 


any problem in a logical and commonsense 
manner. We all use this method imper- 
fectly. The boy who makes a kite or the 
girl who bakes a cake faces a problem and 
must use a method to solve it. Success or 
failure depends upon the understanding of 
the problem and the thoroughness with 
which its steps are carried out. A success- 
ful solution encourages to greater effort. 
A failure brings discouragement and loss 
of further effort. 

The science of tomorrow will stress this 
process of scientific thinking and the uni- 
versal use of the experimental method. 
Steps in the process of solving problems 


will not be overlooked. Youth will be 








284 SciENCE EDUCATION 


trained to check back for errors or omis- 
sions. It will train our boys and girls to 
recognize consciously each step and then 
make them so skilled in their use that they 
will be followed unconsciously in the solu- 
tion of everyday problems. Youth will 
make fewer errors, register many more 
successes. These should make for greater 
happiness and contentment. 

Then again, the science of tomorrow 
will place much less stress upon text-books 
and more emphasis upon the things that 
the text or the immediate situation sug- 
gests as worth doing. Processes of thought 
will be set up which will take critical note 
of every step in experimental work. A re- 
flective turn of mind will be developed. 
Reflective thinking and dissociation of ideas 
will be the chief method of mind activity. 
Embryonic criminals may take thought for 
the morrow. Such books as “100,000,000 
Guinea Pigs will have few sales, good as 
they are. Patent medicine companies and 
quacks will go out of business. 

And this is not all. Reflective thinking 
will prevent boys and girls from coming 
to half-baked conclusions. Healthy and 
sane discussions regarding the truth or 
falsity of hear-say, tale-bearing and propa- 
ganda of every sort will be developed. 
Better reflective thinking will sharpen 
judgment and steer millions from gold 
bricks, watered stocks, get-rich-quick 
schemes, chain letters, fortune tellers, lot- 
tery gambles, sweepstakes, and chewing 
the bitter cud of reflection. 

Still again, the science of tomorrow will 
lead our youth to keep their minds open 
to the truth. It should also encourage the 
development of a tolerant attitude towards 
the opinions of others who are honestly 
seeking the truth. This attitude has char- 
acterized our greatest scientists and made 
them almost without exception reverent 
men. 

And finally, the science of tomorrow 
will stress the importance of the recogni- 
tion of the truth and the significance of the 


law of cause and effect. Every cause has 
its effect and every effect its cause. Once 
this great concept lays hold of the minds 
of our youth, common: superstitions, so 
prevalent even among people who ought to 
know better, will be a thing of the past. 
Common sense sees no relation between 
walking under a ladder and bad luck or 
between finding a horseshoe and good luck. 
Science rules both out of our minds. Yet 
because we have had insufficient training 
in the scientific method too many people 
have a sneaking suspicion that there must 
be something in it. 

And what shall the final outcomes of the 
teaching of the science of tomorrow be? 
Simply this: Each man and woman it is 
hoped will have developed a sound philoso- 
phy of life that will carry him or her 
through the thick and thin, through the 
happiness and despair of a victorious life. 

It is perhaps unfortunate that so many 
people today place too little confidence in 
the efficacy of religious beliefs. Why not 
let science be their religion? Since both 
theologians and scientists seek the truth, 
the scientific method of thinking will lead 
both nearer the truth. Both will recognize 
universal law which is as immutable as the 
stars in their courses and which implies an 
Intelligence that can make natural laws 
and enforce them. This philosophy of life 
will drive out fear and will encourage the 
individual to conserve his own life and the 
life of others. 

This kind of science of tomorrow must 
be for all the people if the mental life of 
all our people is to be kept sane, sweet and 
wholesome. And it will be the Science of 
Tomorrow if the search after truth is re- 
lentlessly followed by our best teachers of 
science. This kind of a search has harmed 
no man and is the promise of the World 
of Tomorrow. 


GeorceE C. Woop, 
Department of Biology 


James Munroe High School 
New York City 
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PRACTICAL EDUCATION FOR 
DEMOCRACY 

A constant, affirmative 
democracy in all its essentials and impli- 
cations is the keynote of educational think- 
ing today. Facing the challence of totali- 
tarian systems with their spawn of race, 
religious, and class hatred, American edu- 
cators are conscious as never before of the 
necessity of definite within the 
schools to counteract the rising tide of in- 
tolerance. Teachers who are looking for 
help in this imperative task should know 
the work of the Service Bureau for Inter- 
cultural Education. It offers a positive 
curricular approach to the problem of 
intergroup prejudice, expert service where 
friction threatens, and practical aids for the 
classroom teacher, based on fifteen years’ 
study and experimentation. 

The Service Bureau for Intercultural 
Education fosters understanding and ap- 
preciation among the many ethnic and cul- 
ture groups that compose the population 
of the United States. Its methods have 
been successfully used in more than fifty 
public schools in all parts of the country, 
with widely different problems. It collects 
and publishes facts on all culture groups, 
and its research material formed the basis 
for the highly successful radio series, 
“Americans All—Immigrants All” broad- 
casts on Sundays in 1938-9 by the United 
States Office of Education in cooperation 
with the Columbia Broadcasting System. 
Permanent recordings as well as scripts of 
the broadcasts are available from the 
United States Department of the Interior, 
Office of Education, Washington, D. C. 

Among its direct services are Teachers’ 
Manuals on Intercultural Education at pri- 
mary, elementary, and junior and senior 


emphasis on 


action 
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high school levels; one hundred classroom 
units designed to be used in various high 
school departments, containing suggestions 
for class activities and assembly programs. 
Field service is available by special ar- 
rangement. Courses for teachers and com- 
munity leaders have been conducted by the 
Service Bureau staff at Columbia Univer- 
sity, New York University, Temple Uni- 
versity, Boston University, the University 
of California, and for the Board of Educa- 
tion of the City of New York. 
ing year courses will be given for the 


This com- 


Board of Education of New York City and 
at New York University. 

Send for publications list, prices, and 
full information to the Service Bureau for 
Intercultural Education, 300 Fourth Ave- 
nue, New York City. 


AMERICAN EDUCATION WEEK 1939 

The 1939 American Week 
observance will be held November 6-11, 
1939. “Education for the American Way 
of Life” is the general theme. 


Education 


As in pre- 
vious years the National Education Asso- 
ciation has prepared materials to assist 
schools in planning for this observance in- 
cluding colorful posters, leaflets, stickers, 
and packets containing special folders for 
the different school levels prepared by 
field committees in various sections of the 
United States. 
room teacher, principal, superintendent, or 
American Education Week 
Early planning will help you make your 


Useful alike to the class- 
committee. 
observance most effective. For complete 
information, write to the National Educa- 


tion Association, 1201 Sixteenth Street, 
N.W., Washington, D. C. 








Abstracts 


Symposium. “Science Education.” Education 

59 : 385-447; March, 1939. 

This is a Science-Education number in which 
twenty-three specialists engaged in the various 
phases of science teaching have contributed. In 
each article, the writer tells specifically what his 
daily activities and responsibilities are. Not that 
any contributor wishes to set himself up as a 
“perfect example of a science educator” but 
rather with the idea of informing others regard- 
ing requirements of his particular field of interest. 
Each article, then, is vocational in nature. Each 
author carries this idea one step farther by speci- 
fying what he considers essential in a program 
of training for young teachers who aspire to 
work in a similar position. The following is a 
list of authors and titles of the articles which they 
have contributed : 

Webb, Hanor A. The Duties of Science Educators. 

An Editorial. 
Cahoon, G. P. A Professor of Science Education in 
a State University. 

Thomas, W. Stephen. A Director of Science Educa- 

tion in a Large Museum. 

Zechiel, A. N. A Coordinator of Science Instruction 

in Experimental Schools. 


Green, George R. A Professor of Nature Education 
ina C€ nllege. 

Obourn, Ellsworth S. A Teacher of Science in a 
Private-Progressive School. 

Curtis, Francis D. A Director of Educational Re- 


search in Science. 

Thone, Frank. <A Science Popularizer. 

Christy, Otto B. A Professor of Biology in a 
Teachers College. 

Warner, Glen W. The Editor of a Science Journal 
for Teachers. 

Herndon, Thomas Corwin. 
in a Teachers College. 

Reynolds, Charles W. <A Professor of Generalized 
Science in a Teachers College. 

Edwards, Kenneth B. and Busbee, H. S. 
of Visual Education in Science 

Billig, Florence G. A Critic Teacher of Science. 

Temple, Allen Porter. A Professor of Physics in a 
Teachers College. 

Gay, A. Royall. A Teacher of Physics in High 


A Professor of Chemistry 


A Director 


School. 

Highsmith, J. Henry. A State Director of Instruc- 
tion. 

Bates, Conrad W. A Teacher of General Science in 


High School. 

Platt, Robert B., III. 
School. 

Weaver, Elbert C. A Teacher of Chemistry in High 
School. 

Wildman, Edward E. 
Metropolitan Area. 

Rawlins, George M. A Science Supervisor in a 
Large School District. 

Harner, C. A. Educator’s Responsibility Toward 
Democracy. 


A Teacher of Biology in High 


A Science Supervisor in a 


—F.G.B. 


Ter Kevurst, ArtHur J. “The Acceptance of 
Superstitious Beliefs Among Secondary School 
Pupils.” Journal of Educational Research 32: 
673-685; May, 1939. 

This article describes a study designed to find 
out whether or not the emphasis placed on the 
scientific method of work has affected the super- 
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stitious beliefs of children. Attention is directed 
toward clarifying the meaning of the term super- 
stition; listing superstitious beliefs that seem 
pertinent to personality adjustment; ascertaining 
the prevalence of superstitious beliefs among high 
school students; and describing the quantitative 
differences in superstitious beliefs accepted by 
racial and sex groups. The findings of the study 
may be summarized as follows: 


1. “In spite of our educational procedures, a 
large number of superstitions, were still 
being accepted by secondary school students.” 

2. The most prevalent superstitions referred 
“to the animistic role of nature, supernatural 
manifestations, and deterministic viewpoints 
of life.” 

3. “The evidence of acceptance did not decline 
with chronological or scholastic advances.” 

4. “No significant quantitative or qualitative 
differences in superstitiousness were found 
between the sex groups.” 

5. “Significant quantitative differences and a 
few qualitative differences were found in the 
incidence of superstitious beliefs between 
the white and colored children.” 


—F.G.B. 


Symposium. “More Demonstrations for Science 
Teachers.” The Science Classroom 18:1, 4; 
May, 1939. 

The following demonstration techniques are 
presented: Shadow Projection by Paul I. Kaye; 
The Doppler Effect by Aaron Spector and Alex- 
ander Feldman; Humidity and Invisible Water 
by Alexander Feldman; A Direct Method of 
Demonstrating the Presence of a Vacuum in a 
Torricelle Barometer by Samuel B. Yacknowity. 

—C.M.P. 


PeattiE, Donatp Cutross. “Your Nature 
Hobby.” Natural History 43:69-72; Feb- 
ruary, 1939. 

The author makes a plea for making nature a 
hobby. It is a source of friendships among the 
sort of people you want to know, an insurance 
policy against sickness or “nerves,” a_ shield 
against the slings and arrows of outrageous for- 
tune. Birds, stars, ants, butterflies, shells, 
flowers, microscopic life, photography, etc.—each 
may become an absorbing hobby. 

—C.M.P. 


Braprorp, H. B. “How Animals Keep Clean.” 
The Grade Teacher 56:18, 56-57; March, 
This is an illustrated elementary science dis- 

cussion, questions and activities. 


—C.M.P. 


Tuomas, KATHARINE. “Irrigation and Drain- 
age.” The Grade Teacher 56:36-37, 58; 
March, 1939. 
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This illustrated unit includes objectives, ap- 
proaches, development of content, completion test, 
activities, correlations, and bibliography. 


—C.M.P. 


SawyeER, Epmunpb. “Signs of Wild Life in 
Winter.” The Grade Teacher 56: 14-15, 69; 
February, 1939. 

Birds and four footed animals although rarely 
seen in winter, leave their autographs if there is 
snow on the ground. Illustrated. 

—C.M.P. 

STAUFFER, M. K. “The Winds of March.” The 
Grade Teacher 56:32, 64-65; March, 1939. 
This is a unit on the weather for the primary 

grades. Methods of correlating it with literature, 
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art, music, reading, safety education, physical 
education, and civics, are pointed out. 


—C.M.P. 


Patmer, E. Laurence. “What's the Differ- 
ence?” Cornell Rural School Leaflet 32: 3-31; 
January, 1939. 

This is the first of a series of leaflets on chem- 
istry. The first one was published in 1897, and 
little in the field of chemistry has been published 
since that time. This one is on how do we know 
that things differ. Taste, smell, and sight are 
often used, but these alone are often insufficient. 
Chemical and physical changes in substances are 
often resorted to in distinguishing substances. 


—C.M.P. 


SCIENCE 


ZENKERT, CHARLES A. “Wild Flowers Bloom in 
Winter.” Hobbies 19: 42-47; February, 1939. 
The author describes, in this illustrated article, 

the wild flower groups of the Spaulding Hall of 

Conservation of the Buffalo Museum of Science. 

The article makes an appeal for conservation of 

wild flowers. 

—C.M.P. 


Du Puy, Wrirwram ATHERTON. “The Forests 
Today.” The Journal of the National Educa- 
tion Association 28:78-81; March, 1939. 
America is today more “forest conservation 

conscious” than ever before and we are making 

much progress in saving our forests. Much yet 
remains to be done. 
—C.M.P. 


Symposium. “Business.” Building America 4: 

1-32; April, 1939. 

This issue discusses various aspects of busi- 
ness : what is business, kinds of organizations, big 
business, regulation of business, corporations, 
abuses of business, and solution of business 
problems. 

—C.M.P. 


Bryson, H. Courtney. “Synthetic Plastics.” 

Discovery 2:3-7; January, 1939. 

In the beginning was the Stone Age and this 
was followed by the Metal Age. But in the 
future synthetic plastics “will so increase in 
importance that they will be more of the nature 
of the fabric of civilization itself, rivalling and 
outclassing metal in consumption.” A few im- 
provements include: (1) Plastic-surfaced Road- 
ways, (2) Safety glass, (3)’ Better Tires, (4) 
Artificial Wood, and (5) Paints and Lacquers. 

—C.M.P. 


Bryson, H. Courtney. “Synthetic Plastic II.” 

Discovery 2: 55-60; February, 1939. 

Marked changes have occurred in man’s cloth- 
ing. The dress of the future will probably con- 
sist of an undergarment varying in warmth with 
the season—a synthetic fabric possessing a pleas- 


ing semi-matte finish. Covering this, will be an 
outer Greek-like costume of a glossy transparent 
sheet, tinted in another but harmonizing shade 
through which the undergarment will show in 
colors and shades varying with the movements of 
the wearer. 

The house of the future will be produced from 
moulded or cast units, with a pleasing divergence 
of forms. It is not likely to be all metal, but 
internal fittings will be either rustless metal or 
moulded from a plastic. Ceramics will be out 
of date. Slums will be unknown and man can 
select his own climate by selecting his own alti- 
tude, for huge buildings two, three, or four miles 
high will allow individual choice of living. 

—C.M.P. 


Lyman, VAN ALLEN. “Electric Shocker Ex- 
tracts Venom From Snakes.” Popular Science 
Monthly 134: 104-106; April, 1939. 

This illustrated article describes the new, more 
efficient process of extracting venom from snakes 
by using electric shocks. Ditmars, Johnson, and 
other snake “milkers” use it. 

—C.M.P. 


Jones, H. Spencer. “Is There Life in Other 
Worlds?” Discovery 2: 36-47; January, 1939. 
This is an unusually good article by an out- 

standing astronomer. Possibilities of life on each 

of the other planets is discussed in some detail. 

Evidence seems to indicate that the earth is 

unique among the planets of our solar system in 

having living things. However the author con- 
cludes “it seems probable that there are other 
worlds where life exists though that life may be 
entirely different from any form of life which 
we are familiar.” —C.M.P. 


Anonymous. “Mayan Diggings Shed Light on 
America’s First Calendar.” Science News 
Letter 35:118; February 25, 1939. 

Recent researches indicate that brilliant Mayan 

Indians actually invented a short-cut system of 

writing dates in the New World before the birth 
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of Christ. A small statuette is the oldest known 
dated Mayan object. It bears the date corre- 
sponding to May 16, 98 B.C. 

—C.M.P. 


Cotton, F. Barrows. “The Geography of a 
Hurricane.” The National Geographic Maga- 
sine 75: 529-552; April, 1939. 

This illustrated article presents an unusually 
good description of the New England hurricane 
of last September 21—the causes, forces involved 
and the results. 

—C.M.P. 

Davis, Emtry C. “A Maze of Superstitions.” 
Science News Letter 35:138-140; March 4, 
1939. 

The age-old battle between enlightened medi- 
cine and superstitious “cures” is by no means at 
an end. We have made progress, but much more 
remains to be done. Many “devices” to cure 
illness, or to ward off disease are listed. 

—C.M.P. 

Anonymous. “Hydrogen is Fuel of Stars and 
Helium is the Ash.” Science News Letter 
35: 140; March 4, 1939. 

Henry Norris Russell, noted Princeton astron- 
omer, recently declared that hydrogen was the 
fuel and helium the ash in the solar engine. This 
is true even in case of atomic disintegration of 
the heavier atoms—helium is the end product. 
The sun will continue to shine for at least ten 
billion years. In a hundred million years the 
earth’s temperature may be 168 degrees instead 
of the present average 68 degrees. 

—C.M.P. 


Corsert, Epwin H. 
Past and Present.” 
101; February, 1939. 
The dog is probably descended from the 

Eurasiatic wolf. Today he is considered man’s 

best friend among the animals. An excellent 

chart depicting various kinds of dogs is included. 

Group I, Sporting Dogs—setters, pointers, re- 

trievers, and spaniels; Group II, Hounds—scent 

hounds and sight hounds; Group III, Working 
dogs—sled, sheep, guard, and miscellaneous; 

Group IV, Terriers; Group V, Toy Dogs; and 

Group VI, Non-sporting dogs. 


“Wild Dogs and Tame— 
Natural History 43:90- 


—C.M.P. 


>” 


Barton, D. R. “How Bright Is the Dog? 
Natural History 43:117-123; February, 1939. 
This is a moot point, still. But the celebrated 

dog “Fellow” probably did more to elevate the 

species in the eyes of science than any other dog. 

He was dogdom’s genius and understood about 

400 English words. This is a grand dog story. 


—C.M.P. 


Wicker, Cyrus Frencu. “Modern Treasure 
Islands.” Natural History 43: 133-143, 171; 
March, 1939. 

Very few people are there who do not thrill 
to the story of hunting buried treasure! This is 


such a story—seeking buried pirate gold in the 
Caribbean, abetted by modern scientific instru- 
ments. 

—C.M.P. 


Wopvenousez, R. P. “Weeds, Waste and Hay- 
fever; Hayfever, A Man-made Disease.” Na- 
tural History 43: 150-163, 178; March, 1939. 
The author maintains that hayfever is a man- 

made disease, largely preventable through soil 

conservation measures. Numerous, _ excellent 
photographs and a hayfever map of the United 

States showing predominant pollens of different 

regions add much to the worthwhileness of the 

article. 
—C.M.P. 


HILpepRAND, J. R. “California’s Coastal Red- 
wood Realm.” The National Geographic 
Magasine 75: 133-184; February, 1939. 

This is a splendid article on one of the real 
natural wonders of the world—the giant red- 
woods of California. There are 48 photographs 
and illustrations, 17 in natural color. 

—C.M.P. 


Scuuttz, Leonarp P. “Fishing in Pacific Coast 
Streams.” The National Geographic Maga- 
sine 75: 185-212; February, 1939. 

This is an illustrated article on fishes found in 
western Pacific Coast streams. Numerous varie- 
ties are described. There are 10 illustrations and 
54 paintings in color from life. 

—C.M.P. 


GRAHAME, ArtHUR. “Deep-Sea Prospectors 
Seek Radium from the Ocean Floor.” Popu- 
lar Science Monthly 134:51-54, 238; May, 
1939. 

With the aid of the longest rope in the world, 

a steel cable seven miles long, Dr. Piggot of the 

Carnegie Institution is going to seek radium at 

the bottom of the sea. A kind of a submarine 

gun operates at the end of the cable. It has been 
used successfully up to depths of three miles. 
—C.M.P. 


Anonymous. “New Breeding Methods Produce 
Midget Mules.” Popular Science Monthly 
134: 122-123; May, 1939. 

Lex Watson of Columbia, Tennessee, by cross- 
ing a midget male donkey with shetland ponies, 
has produced midget adult mules about three feet 
tall and weighing 200 pounds. 

—C.M.P. 


Davis, Harry M. “Winters Are Not What 
They Used To Be.” Science Digest 5: 37-40; 
April, 1939. 

Indications that winters are not as cold as they 
used to be, have been substantiated by comparing 
weather temperatures of past decades with more 
recent decades. Temperatures in the Arctic are 
definitely higher than formerly. This fits in with 
Professor Ellsworth Huntington’s theory of cli- 
matic pulsations. Tree rings and traces left by 
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the rise and fall of lakes have also been studied, 
and seemingly they show climatic changes in the 
past. 

—C.M.P. 


“How To Judge Photo- 
Photography 33:6-21; 


ANDERSON, Paut L. 
graphs.” American 
January, 1939. 
This is the concluding article on points to be 

taken into consideration in judging photographs. 

Values are specifically considered in this article. 

Objective expression of the basic idea and imagi- 

nation are very important. 


—C.M.P. 


Cooper, Witits. “On Having an Objective.” 

The Camera 58: 81-83; February, 1939. 

The author presents reasons why amateur 
photographers should have a specific purpose for 
each picture taken—not just a “hit and miss” 
process. 


—C.M.P. 


Nrxon, J. Srantey. “For Results—Glycin.” 

The Camera 58: 84-86; February, 1939. 

The author gives reasons why he uses glycin 
as a developer in photography. All who have not 
tried it will want to do so after reading this 
article. The formula is given. 


—C.M.P. 


Tess, Stantey N. “Money Making Ideas.” 
American Photography 33: 106-112; February, 
1939. 

Ideas that will sell pictures are listed and 
described in this article. Pictures that would 
have news value are often rejected because of 
the following reasons: underexposed, overex- 
posed, insufficient news value, not colorful, 


blurred, and out of focus. 
—C.M.P. 


Dutton, Laurence. “How Photographs Are 
Reproduced.” American Photography 33: 81- 
89; February, 1939. 

In general there are three printing processes: 
letter press or relief printing, offset lithography, 
and rotary gravure. Approximately 90 per cent 
of all printing at the present time is done by 
letter press. This process is described in this 
excellent article. 


—C.M.P. 


Benepicr, H. C. “Original and Unique the P. 
and H. Process of Negative Development. 
That P. and H. Process is Here Again.” 
Camera Craft 44:106-110, 149-157; March 
and April, 1939. 

The writer writes enthusiastically about the 
P. and H. developing process he is using. He 
claims the following advantages: (1) greatly im- 
proved shadow detail, (2) improved high light 
detail, (3) increased film speed, (4) increased 
latitude of exposure, and (5) improved detail 
definition. The formula included as are several 
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contrasting pictures which seem conclusive proof 
of the author’s assertions. 
—C.M.P. 


Vicror. “How to Make A Color 
Better Photography 2:5-11; March, 


KEPPLER, 
Shot.” 
1939. 
This article describes the fundamentals of 

lighting, color, and composition as used in color 

photography. 
—C.M.P. 


DraMonpD, SipNEY A. “High and Low Key Pic- 
tures.” Better Photography 2:55-58; April, 
1939. 

The article defines “key,” false and true key— 
and how to make proper key pictures. 


—C.M.P. 


Powe.L, Jack. “How To Print in Clouds.” 
Minicam 2: 46-53; April, 1939. 
This article describes the techniques of adding 
clouds to any suitable picture by the simple 
masking method. 


—C.M.P. 


Hasurton, RatpH. “Negative Faults.” Mini- 

cam 2:44-45; April, 1939. 

Ten common defects are illustrated and de- 
scribed: (1) reversa!, (2) scum marks, (3) 
reticulation, (4) fog, (5) streaks, (6) scratches, 
(7) air bubbles, (8) water spots, (9) clear areas, 
and (10) stains. 

—C.M.P. 


Eritru, Joun. “75 Per Cent of Negative Re- 
touching is Out of Date.” American Photog- 
raphy 33: 280-287; April, 1939. 

The newer method is shading, not stippling, 
and the time for retouching negatives has been 
greatly reduced. Hard lead is used for the 
shading. The newer method also results in an 
improvement in the quality of the finished work, 
and the number of re-sittings required will be 
greatly reduced. 


—C.M.P. 


ANpDERSON, Paut L. “Superstition in Photog- 
raphy.” American Photography 33: 241-252; 
April, 1939. 

Superstition seemingly controls many of the 
acts of both professional and amateur photogra- 


phers. They do many things which have no 
experimental or scientific basis. 
—C.M.P. 
Pers, Hersert. “The Professional Touch.” 
American Photography 33:266-272; April, 
1939, 


The author expresses amazement at the amount 
of specialized knowledge that amateurs have 
apparently acquired. Much of the work and 
many of the processes have been worked out on 
a mathematical basis. However the author be- 
lieves that much practical experience under vary- 
ing conditions is still the one best guarantee of 
success in photography. 


—C.M.P. 
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Davis, Harry M. “Jupiter's Satellites.” 
Digest 5:17-21; March, 1939. 
Among the most important astronomical dis- 

coveries of 1938 were those by Seth B. Nicholson 

of the tenth and eleventh moons of Jupiter. 

Nicholson discovered the ninth moon in 1914. 

Galileo discovered four moons of Jupiter in 1610. 

One of the two newly discovered moons, the 

eleventh, has a retrograde motion. Moons eight 

and nine also have a retrograde or “wrong way” 
motion. The motion of these three moons of 

Jupiter and that of one of Saturn’s moons remain 

among the most puzzling problems in explaining 

the mechanics and origin of the solar system. 


—C.M.P. 


Science 


Herne, Hitpa. “The Discovery of Quinine.” 
Discovery 2: 152-155; March, 1939. 
The author relates interesting stories about the 
discovery of quinine and it’s early use. 


—C.M.P. 


DariinG, F. Fraser. “I Lived With Seals.” 

Discovery 2:112-120; March, 1939. 

This article accompanied by a series of excel- 
lent photographs, relates the author and his 
wife’s experiences among the Atlantic grey seals 
on the less than half-a-square mile island of 
Rona in the North Atlantic. 

—C.M.P. 


Hanson, O. B. “Here Comes Television.” Sci- 
entific American 160: 207-209; 251-252; April, 
1939. 
3roadcasting of regular television programs to 

the metropolitan area of New York will start in 

April. Commercial receivers will be on the 

market, too. Television is bound to have pro- 

found effects on our social order. The avail- 
ability of a limited micro-wave network along 
the eastern seaboard before the Presidential 

Inauguration of 1941 is a probability. For at 

least a decade, television will likely be confined 

to more or less isolated stations located in large 
centers of population. Distance is now limited 
to about 50 miles, although pictures have been 
received as far as 100 miles. Plays, vaudeville 
entertainments, news events will constitute the 
chief programs. Television is unlikely to offer 
serious competition with the movies. 

—C.M.P. 


Alive in 
Science News Letter 


Anonymous. “Find ‘Extinct’ Fish 
South African Waters.” 
35:195; April, 1939. 

A fish, about five feet long, dark blue in color 


[Vot. 23, No. 5 


with a metallic luster, big goggle eyes, with a 
primitive cartilaginous skeleton, was_ recently 
caught in a net off the east coast of South Africa. 
Imagine the surprise of scientists—this fish was 
supposed to have disappeared 50,000,000 years 
ago. It is very much as if someone discovered 
a living dinosaur. This family of fish originated 
in the Devonian Age, 300,000,000 years ago and 
most of them were gone even before the Meso- 
zoic. We will be hearing more about this fish! 
—C.M.P. 


Errert, Vircin1a S. “The Story of Fire.” Na- 
tural History 43: 103-111; February, 1939. 
Many legends of which the theft of fire from 

heaven by Prometheus is typical, show a wide- 

spread belief in the divine origin of fire. The 
author presents an interesting, fascinating story 
of the influence of fire on man’s march from 
caves to skyscrapers. 

—C.M.P. 

INGALLS, ALBERT G. “Fire-Walking.” Scientific 
American 160: 135-138, 173-178; March, 1939. 
The spectacular feat of walking barefoot over 

highly heated stones or white-hot embers (at 

temperatures up to 1400 degrees centigrade) 
without damage to the skin or flesh, practiced in 

India and Polynesia, has been surrounded with 

superstition and: mystery. Scientists have recently 

investigated fire-walking and the secret seems to 
be solved. A few scientists have successfully 
completed the feat. Conclusions are: the fire- 
walk is in no sense a trick; the walk is per- 
formed in the normal manner with bare and 
chemically unprepared feet. Steadiness in walk- 
ing is an advantage in order to avoid remaining 
with the weight on one foot too long. Moisture 
on the feet is a disadvantage. Fasting or initial 
preparation is unnecescary, as is any callosity of 
the feet. The real secret is brief contact, few 
contacts, and poor heat conduction. 

—C.M.P. 


Curran, C. H. “On Eating Insects.” 
History 43: 84-89; February, 1939. 
You and I eat insects, unknowingly, almost 

everyday—in lettuce, spinach, berries, olives, rice, 
bread, fruit, and so on. But then insects have 
nourished mankind for countless centuries with- 
out ill effect and are still openly relished in many 
parts of the world. As someone has said “what 
you eat and do not know, may not hurt you”’— 
and this article points out many things we eat 
that we do not at all suspect! 


Natural 


—C.M.P. 
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New Publications 


Curtis, Francis D. Third Digest of Investiga- 
tions in the Teaching of Science. Philadelphia: 
P. Blakiston’s Son and Company, Inc., 1939. 
419 p. $3.50. 

The accolade of honor for meritorious service 
in promoting professional advancement in the 
teaching of science in 1938 should be accorded 
to Francis D. Curtis. He richly deserves the 
honor because of this Third Digest. The first 
volume appeared in 1926 and the second in 1931. 
This Third Digest includes chiefly the research 
investigations published from 1931 through 1937. 
The content of this volume, as in the second, was 
selected by members of the National Association 
for Research in Science Teaching. There are 
digests of 94 studies included in this volume, 
together with supplementary lists of other studies. 

The following differences between the content 
of this volume and of the preceding two, are 
indicative of trends in research in science educa- 
tion: (1) a greatly increased proportion of learn- 
ing studies, (2) marked progress in the improve- 
ment and refinement of statistical procedures, 
(3) increased attention to problems dealing with 
the chief objectives of science teaching (scientific 
principles, scientific attitudes, and _ scientific 
method) and (4) increased proportion of inves- 
tigations dealing with problems which are of 
general importance to the entire field of science 
teaching rather than of specific application to a 
single course. 

As in the preceding volumes each research 
digested is analyzed as to problem, method, find- 
ings, and conclusion. Each study is indexed by 
author and by content. 

All science teachers, supervisors of science, 
science curriculum workers, and administrators 
considering themselves up-to-date and progressive 
will own or have access to this book. To them 
it is indispensable. For courses in investigations 
in science teaching and science seminars, it is the 


book. —C.M.P. 


Curtis, Francis D. Investigations of Vocabu- 
lary in Textbooks of Science for Secondary 
Schools. Boston: Ginn and Company, 1938. 
127 p. $1.40. 

This study summarizes and combines the results 
of 100 vocabulary studies and is the outcome of 
seven years of work by the author. Fifty-five 
of the studies represent Master’s theses carried 
on under the author’s direction at the University 
of Michigan. 

After a discussion of the importance of vocabu- 
lary studies, the author describes an underlining 
test technique for determining whether pupils 
understand the meaning of the words they read. 
Results of these tests given to pupils in junior 
and senior high schools in general science, biol- 
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ogy, and chemistry courses are analyzed—both 
for technical and nontechnical vocabulary—and 
used for surveys and recommendations with re- 
gard to terms used in textbook reading matter 
and glossaries. In general, vocabularies, both 
technical and non-technical, used in science text- 
books are found beyond the comprehension of 
pupils who are expected to read them and not 
enough systematic effort is made to increase 
desirable comprehension. listed 
indicate terms which receive special 
attention. —A.W.H. 


The eal yssaries 
should 


Lynoe, C. J. Science Experience with Inexpen- 
sive Equipment. Scranton, Pa.: International 
Textbook Company, 1939. 258 p. $1.60. 
This book, the second of a series, describes and 

explains two hundred science experiences. The 
first eighty-five require only home equipment and 
the last one hundred fifteen require additional but 
inexpensive equipment. Teachers who have seen 
and used the first book will look forward eagerly 
to the reading of this second book. There are 
experiments covering the following fields: base- 
ball curves and the life; centrifugal force; other 
mechanical principles; gas; liquids; heat; water 
pressure; atmospheric pressure; siphons; air 
compressed and expanded; other and 
liquids. Each experiment is illustrated with one 
or more sketches. Explanations are given for 
principles illustrated. 

This volume is most highly recommended to 
elementary science, general science, and physics 
teachers who would like to have some simple, 
practical experiments with which to illustrate 
some of the theories and principles in science. 
The book makes a real contribution to the im- 


gases ; 


provement of science teaching. —C.M.P. 
Kinc, Jonn W. Give Your Hair a Chance. 
Cambridge, Mass.: The Bradner Publishing 
Company, 1939. 157 p. $2.00. 
This is a book that should be of personal 


interest to each reader of this review. It is a 
practical manual for the care and preservation 
of the hair, seemingly based on much careful 
investigation. Following the practical sugges- 
tions given, those of us whose hair is thinning 
or greying needlessly, or those of us whose hair 
may eventually do one or the other, or both, may 
well prevent much needless worry, trouble or 
uncomfortableness. 

Many interesting facts are brought out about 
the hair. Heredity would seem to be of consid- 
erably less importance than the reviewer has 
heretofore believed. The prevention, cause and 
cure of dandruff is interestingly discussed, as is 
also the use of hair treatments. Diet, health, 
rest are the major factors in maintaining healthy 
hair. To those spending considerable sums of 
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money in hair treatments this book may well 
prove to be the best, cheapest investment ever 
made. —C.M.P. 


3EAUCHAMP, WILBuR L., MaAyFieLp, JoHn C. 
AND WEst, Joe Younc. Science Problems, 
Book II. Chicago: Scott, Foresman and Com- 
pany, 1939. 578 p. $1.48. 

A review of Book I appeared in the November, 
1938 issue of Science Education. This second 
volume follows the organization of the first 
volume, consisting of an introductory photograph, 
introducing exercises, a “looking ahead” over- 
view, a series of problems to be developed, a set 
of self-testing exercises, 2 series of problems to 
solve, and additional exercises. 

This book carries out the cumulative approach. 
Where principles developed in Book I are neces- 
sary for solving problems in Book II, attention 
of the student is called to this by means of an 
asterisk. In the back there are lists of recom- 
mended readings for each unit and a complete 
pronunciation and science word-meanings glos- 
sary. Modern type and numerous up-to-date 
teaching pictures add much to the unusual 
attractiveness of the book. 

The eleven units are: (1) What is the rela- 
tion of the earth to other heavenly bodies? 
(2) How is the force of gravity useful to us? 
(3) How does the earth’s surface change? (4) 
Why do some things rise and others sink in 
fluids? (5) How do we use energy? (6) How 
do we control heat? (7) What makes the weather 


change? (8) How do our bodies work? (9) 
How can you help your body fight disease? 
(10) How does life continue on earth? (11) 


How does man take care of the plants and 
animals he uses? —C.M.P. 


Busu, Georce L., Dicxrz, ALLAN, AND RUNKLE, 
Ronatp C. A Biology of Familiar Things. 
New York: American Book Company, 1939. 
695 p. $1.92. 

Quoting from the preface: A Biology of 
Familiar Things is a pioneer text made to bring 
biology within the easy comprehension of the 
great body of high school boys and girls who 
are eager to have an interpretation of the every- 
day life about them. With this end in view, the 
chief emphasis of this book has been placed on 
those living forms which are of greatest interest 
to young people. (Reviewer's note: No evidence 
is presented or cited to show that the authors 
actually used any experimental data in arriving 
at this finding.) Individual and community 
health, the care of pets, the cultivation of flowers, 
the control of pests, and the conservation of 
natural resources—these are some of the topics 
considered worthy of treatment. Througii the 
treatment of such topics the various biological 
principles are carefully developed, and the appli- 
cations of these principles made clear to the 
student. The method of presentation permits the 
elimination of much uninteresting technical ma- 
terial commonly found in more conventional texts. 
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An effort has been made to keep the style as 
simple and informal as possible, and free use has 
been made of pictures. Although this book has 
been written with the needs of the average stu- 
dent always in mind, the exceptional individual 
has not been overlooked. 

The authors have seemingly accomplished the 
tasks they set and are to be most highly com- 
mended for a really pioneer textbook in biology, 
It is the kind of book that deserves the widest 
usuage possible—the type of book that we need 
in general science, physics and chemistry as well, 
We hope the authors have really started a new 
fad in biology texts. A wideawake biology 
teacher will find sufficient laboratory works 
suitable to accompany the textual material. It is 
assumed that the authors have such a laboratory 
manual in preparation. 

The picures are pertinent, appealing. The style 
is informal, and most readable. Written in the 
usual unit method, the units are as follows: (1) 
“What Is Biology?,” (2) “Man in Good Health,” 
(3) “Man and Disease,” (4) “Plants for Beauty 
and Enjoyment,” (5) “Biology in the Production 
of Food and Clothing,” (6) “Pets for Pleasure 
and Profit,” (7) “Pests in and About the House,” 
(8) “Biology in the Conservation of Soil and 
Water,” (9) “Conservation of Living Things,” 
and (10) “Biology of the Future.” 





—C.M.P. 
HEsster, JoHN C. AND SHoupy, Henry C. 
Understanding Our Environment. Chicago: 


Benj. H. Sanborn and Company, 1939. 661 p. 


This is a general science textbook organized in 
the commonly accepted unit form. There are 19 
units each subdivided into three to eight prob- 
lems. Units are as follows: (1) “How Does 
the Earth Fit Into the Universe?” (2) “What 
Is the Importance of Air?” (3) “In What Ways 
Is Water Useful?” (4) “Why Is Heat Impor- 
tant to Man?” (5) “How Are Weather and 
Climate Important?” (6) “Is the Surface of the 
Earth Always the Same?” (7) “How Are Our 
Buildings Constructed?” (8) “How Are We 
Clothed?” (9) “How Do Plants Live?” (10) 
“How Do We Depend on Animals?” (11) 
“What Species of Plants and Animals Are too 
Small for Us to See?” (12) “Why Must We 
Have Food?” (13) “What Uses Do We Make 
of Light?” (14) “What Do We Need to Know 
About Electricity?” (15) “How Do We Com- 
municate?” (16) “How Do Machines Enable 
More to Do More Work?” (17) “What Trans- 
portation and Communication Systems Exist 
Within the Body?” (18) “How Can We Main- 
tain Good Health?” and (19) “How Can We 
Use Our Natural Resources to Best Advantage ?” 

The senior author is president of James Mil- 
likin University and the junior author a teacher 
of science in the North High School of Syracuse, 
New York. 

Each unit has a very brief preview, a list of 
preview questions, laboratory experiments, tests 
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for the unit, questions and a list of selected 
readings. 

The lists of selected readings are not as com- 
plete as they might have been and no careful 
distinction has been made between those strictly 
for the teacher and those for pupils. The style 
of the book is not as appealing to junior-high- 
school pupils as it might be. It is definitely 
“textbooky,” but in this characteristic it resembles 
altogether too many general science texts. The 
topics selected for units seem to be very good. 
It would seem to be definitely a ninth-grade 
book. A wealth of information is included and 
students using this as a basal text will have a 
broad background of scientific information and 
experience. —C.M.P. 


Bus, Georce L., Pracex, THrEoporE W. AND 
Kovats, JoHN, Jr. Safety for Myself and 
Others. New York: American Book Com- 
pany, 1937. 127 p. $.44 (paper cover). 

This is a unit of work in safety which origin- 
ally appeared as the final chapter in Senior Sci- 
ence and in Guided Activities in Senior Science 
written by the same authors. It includes sug- 
gestions for study of safety in home, school, 
out-of-doors, industry, and safe city and country 
driving. It contains a discussion of various types 
of accidents together with study exercises for 
children, suggestions for class discussions, indi- 
vidual assignments, and research. It is well 
and abundantly illustrated by photographs and 
line drawings. 

This unit on safety is appropriate for use by 
pupils in junior and senior high schools. 


—F.G.B. 


Gusrtarson, A. F., Ries, H., Guise, C. H. ann 
HamItTon, Jr., W. J. Conservation in the 
United States. Ithaca: Comstock Publishing 
Company, 1939. 445 p. $3.00. 

The United States is for the first time, becom- 
ing “conservation conscious.” And everyone the 
least bit interested in conservation agrees it is 
about time, if we are to recuperate some of our 
losses or even to retain our present natural 
resources. Conservation courses are now being 
taught in a number of institutions. This volume 
is intended to be a non-technical presentation for 
the purpose of acquainting students and other 
interested readers with important facts concern- 
ing the conservation of natural resources of the 
United States. A broad and inclusive plan for 
conserving and restoring our natural resources 
will be adopted only when it is demanded and 
supported by a public that is well informed on 
the subject of conservation. 

The authors of this treatise are professors at 
Cornell University. The four parts of the book 
are: (1) Conservation of Soil and Water Re- 
sources, (2) Conservation of Forests, Parks and 
Grazing Lands, (3) Conservation of Wild Life, 
and (4) Conservation of Mineral Resources. 

There are numerous photographs, graphs and 
a list of supplementary readings. —C.M.P. 
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Gray, CaroLtyn E. anp STACKPOLE, CAROLINE E, 
Study Guide Test-book in Anatomy and Physi- 
ology. New York: The Macmillan Company, 
1939. 105 p. $1.00. 

The main purposes of this book are to serve 
as a study guide for students, in the preparation 
of lessons, and as a test-bcok for teachers in 
conducting written quizzes. Each exercise is a 
unit in itself and may be used in any order to 
suit the teacher’s convenience. 

The use of such a book as this should do much 
to clarify the subject matter for the student and 
also add much interest to the course. It should 
help to give the student a more satisfying sense 
of mastery over rather difficult subject matter. 


—C.M.P. 
ALEXANDER, WILLIAM P. AND CorRMACK, MArI- 
BELLE. Bruce and Marcia, Woodsmen. New 
York: American Book Company, 1939. 221 p. 


$.80. 

This is the story of the experience of two 
children who with a friendly elderly gentleman 
and naturalist take exploratory trips into fields, 
woods, and meadows. On their fortnightly ex- 
cursions, they have many thrilling experiences 
and much pleasure in learning secrets of animals 
and plants that are waiting for boys and girls 
to discover them. After each trip, the happy 
children and their companion return home with 
many treasures, such as_ seeds, fish, spiders, 
shells, rocks, fossils, winter twigs, and deserted 
homes of animals. 

The story is told in a fresh stimulating style 
that is likely to fill any boy or gir! with a desire 
to form a club for young naturalists and to 
explore the fields and woods as Bruce and 
Marcia have done. The book is abundantly and 
beautifully illustrated by line drawings. Children 
from eight to ten years of age or even older will 
be delighted with the book. —F.G.B. 


ALLEN, SHIRLEY W. An Introduction to Ameri- 
can Forestry. New York: McGraw-Hill Book 
Company, Inc., 1938. 402 p. $3.50. 

A comprehensive treatment of forests as a 
textbook for beginning classes in forestry, or 
as a reference on forestry for high school and 
college biology classes. The economic and social 
values of forests are emphasized. The develop- 
ment of forests, practices in forestry, forest pro- 
tection, policy and administration by all groups 
are included. The book is clear, readable, and 


interesting. It is illustrated by photographs and 
drawings. A list of literature cited “and other 
sources” is given at the end of each chapter. 


—L. M. Shoemaker. 


Gtover, KATHERINE. America Begins Again. 
New York: McGraw-Hill Book Company, 
1939. 382 p. $1.76. 


This is one of the most timely books that has 
been published in some time to meet the need of 
usable, authoritative material in the field of con- 


servation. This field is rather barren in teach- 
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ing materials at the present time—for the con- 
servation movement which is sweeping over this 
country is relatively recent. Science and con- 
servation afford a rich field for integration and 
correlation. 

Various phases of conservation are discussed: 
soil, water, forests, minerals, power, men, and 
wild life. There is a foreward by Stuart Chase, 
and a usuable bibliography. Yes, “America 
3egins Again” the conquest of waste of our 
natural resources—and the best place would seem 
to be with the youth in American classrooms. 

—C.M.P. 





GILBERT, MARGARET SHEA. Biography of the 
Unborn. Baltimore: The Williams and Wil- 
kins Company, 1938. 132 p. $1.75. 

This is a detailed and fascinating description 
of the first nine months of life of the human 
being from the moment of conception to birth. 
It is a prize award manuscript, written by a 
young embryologist who had just had her first 
baby. Simple illustrations make the text clearer. 
It is an excellent book for use by the layman 
and by the student of biology. 


—L. M. Shoemaker. 


HENDERSON, YANDELL. Adventures in Respira- 
tion. Modes of Asphyxiation and Methods of 
Resuscitation. Baltimore: The Williams and 
Wilkins Company, 1938. 316 p. $3.00. 

The author tells in a clear, straightforward 
manner the facts of respiration which forms the 
basis of resuscitation from asphyxia as he has 
experienced them. Much of this story is the 
recounting of explorations in a new phase of the 
problem. He discusses topics, such as oxygen 
and carbon dioxide; shock and acapnia; the fal- 
lacy of asphyxial acidosis; the control of breath- 
ing and blood alkali; mountain sickness and 
acclimatization; carbon monoxide asphyxia and 
resuscitation; gases of peace and war; breathing, 
asphyxia, and resuscitation of the newborn; post- 
operative depression; asphyxia by failure of the 
circulation; and muscle tone as a factor in 
artificial respiration. 

This is a valuable book for lay readers and 
those interested in the study of respiration. 

—F.G.B. 


SEUTNER, R. Life’s Beginning on the Earth. 
3altimore: The Williams and Wilkins Com- 
pany, 1938. 222 p. $3.00. 

In this book the author has attempted to pre- 
sent all facts pertaining to the origin of life, a 
question that is of interest to everyone and of 
fundamental importance in scientific development. 
He gives a clear, concise presentation of facts 
relating to the topic. He first discusses the 
“Evolution of life on the earth,’ and then con- 
siders the “vital growth and crystallization” as 
one approach to the subject. This is foilowed by 
a second approach, “Life, carbon’s outstanding 
property.” 

This is a clear presentation of a point of view 
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that indicates possibilities that the answer to the 
origin of life lies in the field of chemistry. This 
point of view may open up a way for answering 
a problem that is of vital importance to everyone. 
—F.G.B. 


Cottincwoop, G. H. 
Washington, D. C.: 
Association, 1937. 
This consists of accurate and detailed descrip- 

tions of 50 native and adopted trees which have 
appeared in American Forests. Two pages of 
print, page size 8'24x 11%, give the appearance 
of each tree, its uses and economic importance, 
meaning of its scientific name, habitat, history, 
enemies. The large page size allows for photo- 
graphs of habit of growth of leaves, fruit, bark, 
sometimes of blossoms. 

This book meets the needs of grade school 
pupils, of high school pupils, of the layman, and 
of the botanist and forester. 

—L. M. Shoemaker. 


The World of Plant 


Knowing Your Trees. 
The American Forestry 


HyLANDER, CLARENCE J. 


Life. New York: The Macmillan Company, 
1939. 722 p. $7.50. 


This is probably the most comprehensive book 
on plants that has yet been written for the general 
reader. The author has done for plants what 
Hegner did for animals in “Parade of the Liy- 
ing.” Each book is really a classic. 

Virtually every common type of plant now 
existent in this country, native and naturalized, 
is classified and discussed as to distribution, 
habits, uses, and the various unique and special- 
ized structures which enable them to live in 
specific environments. 

The author is assistant professor of botany at 
Colgate University. In gathering material for 
this volume the author traveled twice by car and 
trailer from Maine to California. The book 
contains over 400 excellen’ photographs and line 
drawings which add much to the usefulness and 
attractiveness of the book. 

This book is truly a survey of the plant king- 
dom. Witk its wealth of information it is espe- 
cially recommended as a reference book for the 
high-school and for survey courses in college. 
All science teachers and general readers will find 
this book a most valuable reference and source 
of information on plants. Altogether the book 
constitutes one of the finest books ever published 
on plants. —C.M.P. 


Dantzic, Toptas. Number, The Language of 
Science. New York: The Macmillan Com- 
pany, 1939. 320 p. $3.00. 

This is the third edition, revised and aug- 
mented, of a book first published in 1930. In this 
book the author attempts the task of telling the 
story of the evolution of mathematical thought 
to the mathematically untrained but intelligent 
layman—a sort of a first attempt at the popular- 
ization of mathematics. This third edition affirms 
the success of this attempt. This edition includes 
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more history, more philosophical discussion, and 
more amplification of certain technical points. 


—C.M.P. 
MeNnzeEL, Donatp H. Stars and Planets. Ex- 
ploring the Universe. New York: The Uni- 


versity Society, 1938. 129 p. $.65 paper cover. 
$1.00 cloth cover. 

This book is one of The University Series 
entitled High Lights of Modern Science. The 
purpose of this series is to present in attractive 
form and in concise, readabie style, the truly 
amazing story of the life of mankind—an au- 
thoritative survey of the physical and social 
sciences, biology, philosophy, literature, and the 
arts. In this book the author presents the essen- 
tial facts of ancient and modern astronomy. He 
introduces the reader to the vastness of space, to 
the tools used by astronomers, to the sun with 
its planets and their satellites, to comets, meteors, 
eclipses, stars, constellations, and to the origin 
of the solar system. 

This is the third edition of a book that has 
had wide use in college classes. The revision 
was necessitated by the rapid development of 
astronomy during the past few years. The book 
is well illustrated by photographs, diagrams, and 
star maps. Lay readers and students will find it 
a valuable survey of a fascinating subject. 

Accompanying Stars and Planets is an Ex- 
ploratory Reading Outline designed to assist the 
reader in using the book and to give suggestions 
for supplementary study. The outline sells for 
five cents. —F.G.B. 


AND LocKwoop, Marton. 
The Story of Astronomy. New York: The 
Dial Press, 1939. 394 p. $3.00. 

This story of astronomy is one of the most 
readable treatises that has been published. It is 
especially suitable for the secondary-school stu- 
dent and for the layman and is an excellent 
addition to the secondary-school library. The 
treatment is authoritative and written in fasci- 
nating, readable style. The authors are two of 
the leading authorities at the Hayden Plane- 
tarium in New York Ctiy. The story of astron- 
omy is traced from its earliest beginnings to the 
latest and most startling discoveries. The treat- 
ment is especially well-balanced as to the dis- 
cussion on the various phases of astronomy. 
There are many excellent photographs which add 
much to the attractiveness of the book. 
—C.M.P. 


Bennett, H. (Editor-in-Chief). The Chemical 
Formulary. New York: Chemical Publishing 
Company of New York, Inc., 1939. 638 p. 
$6.00. 

This new 1939 edition of The Chemical Formu- 
lary is a gold mine of fascinating, useful infor- 
mation on formulae and practical methods for 
making thousands of products used everywhere. 
Each formula gives not only the ingredients and 
quantities of each to use, but explains the steps 
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in the production of the finished material. Stu- 
dents in the reviewer's classes have had uniformly 
successful results in making several of the ma- 
terials listed and the products made were seem- 
ingly equally good as similar products of well- 
known trade names, costing many times the cost 
of the raw materials used. To put new life in 
old chemistry, allow your chemistry students to 
made some of the products described in this book. 
Results and new interest in chemistry may 
surprise the instructor. 

The formulas are those used in commercial con- 
cerns and have been collected through the efforts 
of a board of editors of outstanding chemists. 
You can make your own tooth 
powder, soap, cold creams, etc., successfully and 
very cheaply by using formulae in this book. The 
reviewer recommends this book unhesitatingly to 
the chemistry teacher and for the secondary sci- 
ence library. They could not have a more useful, 
practical supplementary book. —C.M.P. 


The Magic Wand of Sci- 
ence. New York: E. P. Dutton and Company, 
Inc., 1938. 213 p. $2.00. 

The author’s purpose in writing this book is to 
help young people “have a better understanding 
of our scientific age, of the men who have made 
it possible, and of how some of our most valuable 
scientific tools have evolved.” The book is full 
of explanations of phases of science and inven- 
tion, such as the microscope, thermometer, 
enzymes, wealth of the sea, eighteen kinds of 
water, farming on water, putting “dry ice” to 
work, raincoats from test tubes, new light in 
lightning, and our enemy, noise. 

The book is written in a clear, attractive, and 
entertaining manner. Appropriate illustrations in 
the form of drawings and photographs form an 
integral part. he Magic Wand of Science will 
be enjoyed by young people and lay readers. It 
should be available in the libraries of junior and 
senior high schools and in public libraries 
—F.G.B. 
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NeELson, EuGene W. 


Kanopet, I. A., Editor. Educational Yearbook of 
the International Institute of Teachers College, 
Columbia University. New York: Bureau of 
Publications, Teachers College, Columbia Uni- 
versity, 1938. 399 p. 

This yearbook is devoted exclusively to the 
problems of rural education and the conditions 
which are directly related to it in fourteen 
countries of the world: Argentine Republic, Aus- 
tralia, Brazil, Canada, China, Czechoslovakia, 
Denmark, England, France, Germany, India, 
Mexico, Norway, and the United States. 

Each article is complete in itself and 
tributed by some one who has been intimately 
concerned with rural education in the country 
involved. In the introduction by the editor and 
throughout the various discussions, there is con- 
stant reiteration of the necessity of a close tie-up 
between the schools and the environment of which 
they are parts. Therefore, there is distinct 


con- 
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emphasis upon the nature of the rural environ- 
ments in the several countries. Topics generally 
considered are varieties of rural populations; 
rural conditions; school populations; school 
attendance; teacher personnel, preparation, cer- 
tification, organization, and the like; school cur- 
ricula; vocational education; the school plant; 
consolidation; school administration; school 
costs; and varied specialized features. 

The book is a real contribution to educators 
everywhere, not only to those interested in rural 
education. The vitality of life in any country is 
intimately bound up with the education of those 
who live in it and national welfare ultimately 
depends in considerable degree upon the efficient 
education of those in rural as well as those in 
urban sections. 

In these accounts, one may get a brief over- 
view of a large part of the world of people as a 
whole and glimpse the final need for, and possi- 
bilities of, an integrated consideration and unifica- 
tion of human life in all nations. —A.W.H. 


THE DEPARTMENT OF SUPERVISORS AND DIRECTORS 
oF INSTRUCTION OF THE NATIONAL EDUCATION 
AssociaTIon. Cooperation, Principles and 
Practices, Eleventh Yearbook. Washington: 
National Educational Association, 1938. 244 p. 
It is noteworthy but strictly in keeping with 

the logic of human events that a whole book on 
cooperation as a policy in public school practice 
should be prepared and published by a yearbook 
committee. Part I considers principles of co- 
operation; Part II, Practices. 

Cooperation as a philosophical and psychologi- 
cal concept is discussed in the first four chapters ; 
as an educational, democratic, and administrative 
concept in the succeeding three chapters; and as 
an ideal in the last two chapters of Part I. 

Experimentation and questionnaire studies are 
reported in Part II. They indicate promising 
steps in attempts to establish cooperative pro- 
grams involving pupils, instructors, and admin- 
istration but ample raom for improvement toward 
democratization. Administrators seem to doubt 
ability of teachers to carry on administrative 
functions although teachers are more confident 
that they have these abilities. 

Such studies will undoubtedly define more 
clearly the nature of democratic procedures and 
the place of cooperation in such a program. 


—A.W.H. 
Haskins, Caryt P. Of Ants and Men. New 
York: Prentice-Hall, Inc., 1939. 244 p. $2.75. 
Ants are found everywhere—in backyards, 


around plants, under sidewalks, logs, and stones 
—and are widely distributed over the world in 
jungles, forests, mountains, and plains. They 
are among the most abundant insects. In a most 
fascinating manner, the author, a student of ants, 
traces the evolutionary development of these 
common insects through long ages dating from 
the Mesozoic era. During this period ants have 
become greatly diversified and widely spread 
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over the earth. He points out “the striking and 
conspicuous parallel in the social evolution of ants 
and men to the likenesses and the dissimilarities 
which characterize modern ants and men as indi- 
viduals—the end products of this 
growth.” 

The author has done a remarkable piece of 
work in pointing out to the reader the ways in 
which ant societies operate, the social problems 
they have faced and how they have solved them, 
and how they have worked out their problems 
relating to warfare, reproduction, food and 
society. The reader is stimulated to want to 
study ants as a hobby for as the author states 
there is seldom a spot which does not harbor at 
least one colony. In closing he says that “no 
species of ant is so common that careful examina- 
tion of its nest habitat may not reveal some con- 
dition, social or biological, which is entirely new 
—not only to the experience of the observer but 
to the experience of humanity as well.” 

The book is beautifully and appropriately illu- 
strated by fifteen full page photographs. It is a 
Scientific Book Club selection for 1939. Teach- 
ers and scientific workers in the field of biology 
as well as laymen interested in their natural 
environment cannot afford to miss reading this 


book. F.G.B. 


ALLEN, Paut Witit1Am. The Story of Microbes. 
St. Louis, Mo.: John S. Swift Company, Inc., 
1938. 454 p. $3.00. 

There is a time in the life of every individual 
when some information about microbes is gained 
through first hand experiences. A more extended 
knowledge among people would undoubtedly save 
much suffering and loss cf life as well as loss 
in time and money. To help orient the layman 
in becoming better informed regarding microbes 
and their relation to living, this book was written. 
It serves equally as well in orienting the young 
student in microbiology as a profession. The 
author tells in a simple, dignified and delightfully 
interesting manner the story of the development 
of the microscope by Leeuwenhoek and the great 
contributions to microbiology by men, such as 
Tenner, Pasteur, Lister, Hansen, Ehrlich, Tru- 
deau, Metchnikoff, and Burrill. He traces the 
development of knowledge regarding diseases, 
such as typhoid fever, diphtheria, pneumonia, 
measles, influenza, dysenteries, common colds, 
infantile paralysis, lock-jaw, rabies, and Asiatic 
cholera. The book is well illustrated by many 
woodcuts, photographs and line drawings. 

This is the second edition of a valuable book. 
The first edition was published in 1932. 

—F.G.B. 


Low, A. M. Science for the Home. New York: 
Thomas Nelson and Sons, 1938. 215 p. 
The author attempts to show that science plays 
a vital part in the manufacture of many articles 
of the home, in the building of our houses, the 
disposal of rubbish, and the purification of the 
public water supply. For the American reader, 
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the phraseology of this popularized science volume 
is interesting. The chapter Gramophones, Wire- 
less and Television would be called Phonographs, 
Radio and Television in America. An explana- 
tion is made of the “valve” of the wireless, which 
is our radio tube. There are several other 
expressions which are different from those in 
general use in America. 

Some of the subjects discussed in this book 
are clocks and time, washing and shaving, chem- 
icals in the kitchen, carpets and linoleum, plastic 
and other new materials, and electrical appliances. 
Each of the eighteen chapters includes at least 
one full page illustration. 

—Roy V. Maneval. 


BEADNELL, C. M. Dictionary of Scientific Terms. 
New York: The Chemical Publishing Com- 
pany, Inc., 1939. 235 p. $3.00. 

The English author of this dictionary has com- 
piled his list of words from notations taken from 
recently published scientific books and from 
articles in science periodicals. It is a compre- 
hensive list, including such terms as heavy hydro- 
gen and heavy water. It would be a valuable 
reference book in any science library. 

—Roy V. Maneval. 


Parkins, E. E., anp Wurraker, J. R. Our 
Natural Resources and Their Conservation. 
New York: John Wiley and Sons, 1939. 647 p. 
$4.00. 

This volume surveys our national resources 
namely: land, soil, trees, forests, water supply 
and power, mineral ores, fuels, wild life, fish- 
eries, and man. Some attention is given to con- 
servation of arid regions and to reclamation of 
wet lands. The development of the conservation 
movement is sketched and a bit of the historical 
setting is given for each resource. 

The 24 chapters have different authors but in 
this second edition the editors have made cross 
references and removed duplication that was 
present in the old edition. The treatment is 
comprehensive and brings information up to the 
present. There are half-tone and line-cut illu- 
strations, diagrams, and maps. —W.G.W. 


TayLor, F. SHERwoop. The March of Mind. 
New York: The Macmillan Company, 1931. 
320 p. $3.00. 

The scientist is openminded. He is constantly 
changing his views as new evidence is presented. 
This book is a short history of science and covers 
“The Beginnings of Science,” “The Science of 
Greece,” “Eastern and Arabic Science,” “Mediae- 
val Science,” “Science in the Renaissance,” “The 
Rise of Modern Science,” and “The Age of Sci- 
ence.” It contains 14 full-page plate illustrations 
and 36 drawings. The story of man’s beliefs and 
changes in man’s thinking throughout the cen- 
turies of progress is interestingly told. There 
are many rare illustrations. —W.G.W. 
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MeEtuus, Irvine E., AnD Kent, Georce C. Ele- 
ments of Plant Pathology. New York: The 


Macmillan Company, 1939. 493 p. $4.00. 

We well know that man is attacked by many 
diseases but few realize the multitude that attack 
plants. No less than forty diseases are known 
of the apple. Not only do our food plants have 
to resist insects but they have to resist disease. 
Much of the cost of food production may be 
debited to man’s efforts to protect plants from 
their enemies. Elements of Plant Pathology in- 
vestigates in detailed fashion the ontologies of 
the chief disease producing organisms which 
attack our food plants. In each case the etiology 
and symptomatology are described and the con- 
trol is indicated. Halftone pictures show disease 
conditions, diagrams illustrate the cycle of life 
and detailed drawings help to reveal how the 
disease works after infection. The book offers 
students an unusual wealth of practical informa- 
tion. The emphasis is upon parasitism and the 
diseases have been grouped in divisions as: phy- 
comycetes, bacteria, ascomycetes, basidiomycetes, 
virus-diseases, nematodes and non-parasitic agents. 


—W.G.W. 


“Life in an Air Castle.” 
New York: D. Appleton—Century Company. 
1938. 250 p. $3.00. 

When Gatun Lake was made by damming 
the Chagres River in the Canal Zone, an island 
was left including almost four thousand acres. 
This forested island, known as Barro Colorado, 
ranges from water level to 452 feet above water, 
thus offering quite a variety of conditions for 
plant and animal life. Dr. Chapman has 
studied bird life on this island for part of a 
dozen years. One of his books, “ My Tropical 
Air Castle,” discussed his island home and 
his observations about it. The present volume 
is a sequel to that earlier publication and in- 
cludes quite as much non-bird as avian studies. 

The author had need of a personally pro- 
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pelled water transport, but row boats were 
not available. Anyway, the natives insisted 
their “cayuca” was superior, so one was made. 


A large tree was felled, the outside of the boat 
formed, and the inside hollowed out, before 
the boat was chopped off from the rest of the 
tree. Then the boat was cut off, polished 
and placed in water. Such a readily capsizable 
transport required full cooperation from its 
owner, penalty for momentary failure being 
the task of retrieving oneself from the wunin- 
viting water. But properly used, such a boat 
permitted the observer to push _noiselessly 
among overhanging bushes or to lie still and 
watch birds or other animals. 

Dr. Chapman’s method of working has always 
been to focus his whole attention for a period 
on one particular problem, not usually allowing 
himself to be pulled away from his purpose. 
Thus, as here recounted he studies buzzards 
for a long time trying to settle the old question 
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whether they find their food by sight or by 
smell. He concludes as he announced once 
before that the buzzard depends “for its ex- 
istence on its powers of flight and discriminating 
use of its senses of sight and smell.” The 
writer studied the mating behavior of Gould’s 
manakin, a rare tropical bird, little known even 
to those who have travelled the tropics. Each 
one of the strikingly colored male birds pre- 
pares a miniature clearing as a dancing or 
courting spot on the forest floor. On these 
“floors” or “courts” each male performs 
gyrations hoping to win the favor of the 
sombre-colored female. . The elusive nest made 
wholly by the female in which she lays two 
eggs, is at no time a matter of interest to the 
male. All the work of building, care and 
rearing the young are wholly ignored by him. 
The book includes most interesting observa- 
tions and conclusions about wild hogs, monkeys, 
the tapir, puma, and other little known animals. 
The care in observation and the distinctive style 
of Chapman make this a valuable addition to 
engaging reading-books about tropical studies. 
—Otis W. Caldwell. 
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Zinsser, Hans. Rats, Lice and History. 
York: Blue Ribbon Books, Inc., 
p. $0.98. 

An eminent bacteriologist takes up his role 
as a biographer with the result that an extraor- 
dinary story has been written about typhus 
fever. This unusual and charmingly written 
book is about a disease that through epidemics 
has had enormous influence on the history of 
the world. The author states that even as 
recently as the World War the outbreak of 
typus fever in Serbia made the the country 
almost helpless in the face of its enemy. 
Although almost helpless for months, Austria 
did not attack. Obviously typhus was holding 
the border. Austria chose not to send its 
army into the arms of almost certain death froin 
this dreaded disease. Had this not been tr.1e, 
history might have taken a different course. 

This story was written for the amusement 
and pleasure of the author and as a relaxation 
from his serious laboratory and field studies 
of typhus fever. His wide acquaintance -vith 
literature is indicated by many comments of 
literary interest which the reader enjoys 
thoroughly. 

This book will be of interest to all who 
enjoy witty, charming discussions and by those 
interested in typhus fever. Since this ont- 
standing book is now published by the Blve 
Ribbon Books, Inc., it is possible to purchase 
it at a low price. 

—F.G.B. 


Dyson, FRANK AND Woottey, R. v. pv. R. 
Eclipses of the Sun and Moon. New York: 
Oxford University Press, 1937. 158 p. $5.00. 
“__the main theme of this book is the solar 

eclipse as an instrument for the study of the 
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physical state of matter in the outer layers of 
the sun. The instruments in use on eclipse 
expeditions and the type of observations made 
are described and the general nature of the 
physical information as yet won from eclipses 
is discussed. Many of the gaps in our knowl- 
edge are pointed out.” The treatment is rather 
technical, requiring a good background of 
physics, astronomy and mathematics. 
—O. E. Underhill. 
HoncMAn, Cuartes D. Chemical Tables from 
the Handbook of Chemistry and Physics, 
Cleveland: The Chemical Rubber Company, 
1938. 1383 p. $6.00. (Student Edition $3.50.) 
Much of the material is taken from the Hand- 
book, but a great deal of new material has been 
added and considerable material has been ex- 
tensively revised. This book or the Handbook 
is almost indispensable to the college chemistry 
teacher and it is recommended to every second- 
ary chemistry teacher. Some of the topics in- 
clude: (1) Antidotes of poisons; (2) Burns and 
scalds, (3) Fire precautions and chemical 
hazards, (4) Properties and physical constants, 
(5) General chemical tables, (6) Specific gravity 
and properties of matter, (7) Heat, (8) Hy- 
grometric and barometric tables, (9) Light, 
(10) Electricity, (11) Quantities and units, 
(12) Laboratory arts and recipes (good), (13) 
Photographic formulae, (14) Plate and film 
speeds, and (15) Abbreviations. 


Briccs, Tuomas H. 


Improving Instruction. 
New York: The Macmillan Company, 1938. 
587 p. $2.50. 

“This book,” says Dr. Briggs, Professor of 


Education at Teachers College, “has grown 
out of a university course on the improvement 
of instruction in secondary schools that has been 
developing for twenty years. It is based on a 
conviction that supervision as defined and pre- 
sented is the urgent need of every school and 
the supreme duty of every principal.” While 
the book is of more value to the high school 
principal and various secondary supervisors, it 
can be read with equally great profit by all 
teachers. Chapter headings are as follows: 
(1) The meaning of supervision, (2) Types and 
means of supervision, (3) Teachers and super- 
vision, (4) Organization for supervision, (5) 
The principal a responsible leader, (6) The 
principal’s relations with orders, (7) Some 
principles of supervision, (8) Planning for 
supervision, (9) The ultimate basis of super- 
vision, (10) The golden rules of education, (11) 
Purposes for teachers, (12) Purposes for pupils, 
(13) Classroom observations, (14) Supervisory 
conferences, (15) Teachers meetings, (16) 
Other means of supervision, (17) Measurement 
in supervision, (18) Supervisory experimenta- 
tion, and (19) Evaluating supervision. 
—C.M.P. 
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